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1

LIGHTING DEVICE, DISPLAY DEVICE AND
TELEVISION DEVICE

TECHNICAL FIELD

The present invention relates to a lighting device, a
display device and a television device.

BACKGROUND ART

Displays 1in image display devices, such as television
devices, are now being shifted from conventional cathode-
ray tube displays to thin displays, such as liquid crystal
displays and plasma displays. With the thin displays, the
thicknesses of the image display devices can be reduced.
Liquid crystal panels included 1n the liqud crystal display
devices do not emit light, and thus backlight devices are
required as separate lighting devices. The backlight devices
are classified broadly into a direct type and an edge-light
type according to mechamsms thereof. For realizing further
reduction in thicknesses of the liquid crystal display devices,
the edge-light type backlight devices including light guide
plates are preferably used, and one described in PTL 1 below
1s known as one example thereof.

CITATION LIST
Patent Literature

PTL 1: Japanese Unexamined Patent Application Publi-
cation No. 2007-265882

Technical Problem

An edge-light type backlight unit described i PTL 1
above 1ncludes a light guide plate, cold cathode fluorescent
lamps arranged on a side-surface side of the light guide
plate, a retlection sheet arranged on a back-surface side of
the light guide plate, and a retlector that supports the
reflection sheet from a back surface thereof and covers the
cold cathode fluorescent lamps to reflect light from the cold
cathode fluorescent lamps onto the light guide plate. The
reflector 1s provided with a convex portion, by which the
reflection sheet 1s forced to come into contact with an edge
of the light guide plate, and thus difluse reflection of light on
the edge of the light guide plate 1s suppressed.

However, there 1s a case where the convex portion as
described above 1s difficult to be provided 1n the reflector
due to a design, and 1f a hole portion or a concave portion
1s formed in the reflector because of the design to the
contrary, the light guide plate and the reflection sheet are not
supported partially. Then, a part of the reflection sheet,
which overlaps with the hole portion or the concave portion,
1s separated from the light guide plate and the light from the
cold cathode fluorescent lamps reflects ofl the separated part
of the reflection sheet and directly enters the back surface of
the light guide plate, and exits the light guide plate through
a front surface thereof as 1t 1s, so that a bright region 1is

locally generated and luminance unevenness may be caused.

SUMMARY OF INVENTION

The ivention has been completed based on circum-
stances as described above, and aims to suppress luminance
unevenness.

Solution to Problem

A lighting device of the invention includes: a light source;
a light guide plate having a plate shape and including at least
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2

one edge surface as a light entrance surface through which
light from the light source enters, one plate surface as a light
exit surface through which the light exits the light guide
plate, and another plate surface as an opposite plate surface
being opposite to the light exit surface; a chassis having a
bottom plate portion that includes a light guide plate support
portion supporting the light guide plate from a side of the
opposite plate surface and a light guide plate non-support
portion not supporting the light guide plate from the side of
the opposite plate surface; and a retlection member that 1s
disposed between the opposite plate surface of the light
guide plate and the bottom plate portion of the chassis and
reflects the light travelling through the light guide plate
toward the light exit surface, the reflection member having
an extended reflection portion that extends closer to the light
source than the light entrance surface of the light guide plate
and having a cutout portion that 1s formed by cutting out at
least a part of a portion of the extended reflection portion
overlapping with the light guide plate non-support portion.

According to such a configuration, light emitted from the
light source enters the light guide plate through the light
entrance surface, and 1s then, for example, reflected toward
the light exit surface by the reflection member that 1s
disposed between the opposite plate surface opposite to the
light exit surface and the bottom plate portion of the chassis,
and thereby propagating in the light guide plate and then
exits through the light exit surface. Since the reflection
member has the extended reflection portion that extends so
as to be closer to the light source than the light entrance
surface of the light gmide plate, by reflecting the light from
the light source by the extended reflection portion, light
entering efliciency for the light entrance surface 1s enhanced.
On the other hand, since the bottom plate portion of the
chassis has the light guide plate support portion that supports
the light guide plate from the side of the opposite plate
surface and the light guide plate non-support portion that
does not support the light guide plate from the side of the
opposite plate surface, 1 the portion overlapping with the
light guide plate non-support portion 1s included in the
extended reflection portion, the overlapping portion may be
separated from the opposite plate surtace and the separated
portion reflects the light from the light source to cause the
light to enter the opposite plate surface, so that the entering
light 1s likely to directly exit from the light exit surface to
cause a locally bight region, that 1s, luminance unevenness.

Since the cutout portion 1s formed in the reflection mem-
ber by cutting out at least a part of the portion of the
extended reflection portion overlapping with the light guide
plate non-support portion, so that a portion of the extended
reflection portion 1s less likely to be separated from the
opposite plate surface of the light guide plate due to the light
guide plate non-support portion, and light from the light
source 1s less likely to reflect off the extended reflection
portion and less likely to directly enter through the opposite
plate surface. Thereby, the light that has entered through the
opposite plate surface 1s less likely to directly exit the light
guide plate through the light exit surface, so that luminance
unevenness 1s hard to be caused 1n the light output through
the light exit surface.

As aspects of the lighting device of the invention, the
following preferable configurations are provided.

(1) The reflection member may include the cutout portion
having a cutout edge that i1s flush with the light entrance
surface or opposite to the light source with respect to the
light entrance surface. According to such a configuration,
compared to a configuration that the cutout edge of the
cutout portion 1s closer to the light source than the light
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entrance surface, a portion of the extended reflection portion
1s less likely to be separated from the opposite plate surface
of the light guide plate due to the light guide plate non-
support portion, and light from the light source 1s less likely
to reflect off the extended reflection portion and 1s less likely
to directly enter through the opposite plate surface, thus
making 1t possible to suppress luminance unevenness more
suitably.

(2) The cutout edge of the cutout portion may be arranged
opposite to the light source with respect to the light entrance
surface. According to such a configuration, compared to a
configuration that the cutout edge of the cutout portion 1s
flush with the light entrance surface, the cutout edge 1s less
likely to be closer to the light source than the light entrance
surface even 1f positional errors may be caused 1n arrange-
ment of the cutout edge of the cutout portion because of
tolerance of a dimension, tolerance of attachment or the like,
thus making 1t possible to suppress occurrence of luminance
unevenness more suitably.

(3) The light guide plate non-support portion may have an
edge that 1s opposite to the light source with respect to the
light entrance surface, and the cutout edge of the cutout
portion of the retlection member may be closer to the light
entrance surface than the edge of the light guide plate
non-support portion. According to such a configuration,
reflection light reflecting off the reflection member 1s sufli-
ciently secured and use efliciency of light 1s less likely to be
lowered, compared to a configuration that the cutout edge of
the cutout portion 1s flush with the edge of the light guide
plate non-support portion and an amount of reflection light
reflecting off the reflection member decreases so that use
ciliciency of light 1s lowered. Note that, when the cutout
edge of the cutout portion 1s disposed so as to be closer to
the light entrance surface than the edge of the light guide
plate non-support portion, a portion of the extended reflec-
tion portion may be separated from the opposite plate
surface of the light guide plate due to the light guide plate
NON-support portion. However, the cutout edge of the cutout
portion 1s flush with the light entrance surface or opposite to
the light source with respect to the light entrance surface and
therefore, reflection light reflecting ol the extended reflec-
tion portion extending closer to the light source than the light
entrance suriace 1s less likely to directly enter the light guide
plate through the opposite plate surface, so that luminance
unevenness 1s hard to occur surely.

(4) The cutout portion of the reflection member may have
an openmng size i a direction along the light entrance
surface continuously decreasing as 1s farther away from the
light source. According to such a configuration, an area of
the reflection member, that 1s, an amount of reflection light
reflecting ofl the reflection member 1n the direction along the
light entrance surface continuously changes, so that com-
pared to a configuration that a dimension of the cutout
portion 1n the direction along the light entrance surface 1s
constant or a configuration that the dimension decreases 1n
a stepwise manner as being farther away from the light
source, a dark region that may be caused 1n the light exit
surface due to the cutout portion 1s less likely to be visually
recognized, which 1s more suitable for suppressing occur-
rence of luminance unevenness.

(5) The cutout portion of the reflection member may have
a formation range 1n the direction along the light entrance
surface greater than a formation range of the light guide
plate non-support portion in the direction along the light
entrance surface. According to such a configuration, since
the cutout portion extends to have a formation range over-
lapping with the light guide plate support portion 1n the
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direction along the light entrance surface, an amount of
reflection light changes continuously between the portion of
the extended reflection portion overlapping with the light
guide plate non-support portion, and the portion of the
extended reflection portion overlapping with the light guide
plate support portion. Thereby, a dark region that may be
caused 1n the light exit surface due to the cutout portion 1s
less likely to be visually recognized, which 1s further suit-
able for suppressing occurrence of luminance unevenness.
Even if positional errors may be caused in arrangement of
the cutout portion because of tolerance of a dimension,
tolerance of attachment, or the like, the cutout portion 1s
likely to be disposed so as to appropriately overlap with the
light guide plate non-support portion in the direction along
the light entrance surface, so that an efl

ect of suppressing
luminance unevenness by the cutout portion 1s achieved
more reliably.

(6) The cutout portion of the reflection member may have
a formation range 1n the direction along the light entrance
surface greater than a formation range of the cutout portion
extending in the direction from the light source to the light
entrance surface. According to such a configuration, even 1f
positional errors may be caused 1n arrangement of the cutout
portion 1n the direction along the light entrance surface
because of tolerance of a dimension, tolerance of attach-
ment, or the like, the cutout portion 1s likely to be disposed
so as to appropriately overlap with the light guide plate
non-support portion 1n the direction along the light entrance
surface, so that an efl

ect of suppressing luminance uneven-
ness by the cutout portion 1s achieved more reliably. In this
case, 1I the formation range of the cutout portion in the
direction from the light source to the light entrance surface
1s greater than or same as the formation range of the cutout
portion 1n the direction along the light entrance surface with
dealing with the positional errors that may be caused as
described above in the arrangement of the cutout portion, a
formation range of the cutout portion 1n the direction from
the light source to the light entrance surface tends to be
excessively large and an amount of reflection light reflecting
ofl the reflection member decreases, so that use efliciency of
light 1s likely to be lowered. Compared to this, 1if the
formation range of the cutout portion in the dlrectlon along
the light entrance surface 1s set to be wider than the
formation range at the cutout portion in the direction from
the light source to the light entrance surface, an eflect of
suppressing luminance unevenness by the cutout portion as
described above 1s achieved more reliably while sufliciently
ensuring use efliciency of light.

(7) The light gmide plate non-support portion may include
an opening that 1s in the bottom plate portion. According to
such a configuration, compared to a configuration that the
light guide plate non-support portion has a recessed portion
which 1s formed by recessing the bottom plate portion, a
portion of the extended retlection portion may be likely to be
separated from the opposite plate surface of the light guide
plate due to the opening, which 1s the light guide plate
non-support portion, and a distance of the separation tends
to be greater. However, the reflection member including the
cutout portion 1s less likely to have such a problem, thus
making 1t possible to eflectively suppress luminance
unevenness.

(8) The lighting device may further include a light source
board on which the light source 1s mounted and a power feed
portion for feeding power to the light source on the light
source board. The power feed portion may be exposed to
outside through the opening of the bottom plate portion.
According to such a configuration, when the opening 1s
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formed so that the opening causes the power feed portion to
be exposed to outside, 1t 1s possible to cause the power feed
portion to pass through the opening easily. In this manner,
the opening which allows passing the power feed portion 1s
disposed near the light source board and the light entrance
surface of the light guide plate 1n the bottom plate portion,
and thus 1s easy to be disposed necessarily so as to overlap
also with the extended reflection portion of the reflection
member. However, in the reflection member having the
cutout portion, a portion of the extended reflection portion 1s
less likely to be separated from the opposite plate surface of
the light guide plate due to the opening, which 1s the light
guide plate non-support portion, and light from the light
source 1s less likely to reflect off the extended reflection
portion and 1s less likely to directly enter through the
opposite plate surface, thus making 1t possible to effectively
suppress luminance unevenness.

(9) The light source board may have a light source
mounting portion on which the light source 1s mounted, and
a protrusion for power feeding protruding from the light
source mounting portion in a direction from the light exit
surface to the opposite plate surface, the protrusion for
power feeding may have the power feed portion thereon.
The power feed portion and the protrusion for power feeding
may be exposed to outside through the opening of the
bottom plate portion. According to such a configuration,
compared to a configuration that the power feed portion 1s
arranged 1n a part of the light source mounting portion and
the light source mounting portion includes a portion having
no light source, with a configuration including the protrusion
for power feeding where the power feed portion 1s disposed
s0 as to be projected from the light source mounting portion
along the direction from the side of the light exit surface to
the side of the opposite plate surface, the light source
mounting portion may not include the portion having no
light source thereon, so that a portion in which an amount of
irradiated light from the light source decreases locally 1s less
likely to be generated in the light entrance surface of the
light guide plate. Thereby, even if a frame of the lighting
device 1s 1increasingly narrowed and the light source and the
light entrance surface have a closer positional relation, a
dark region 1s less likely to be generated 1n light output from
the light exit surface, thus making 1t possible to suppress
occurrence of luminance unevenness associated with nar-
rowing of the frame. In addition, since the protrusion for
power feeding protruding from the light source mounting
portion along the direction from the side of the light exit
surface to the side of the opposite plate surface, and the
power feed portion disposed thereon are exposed to outside
through the opening that i1s formed in the bottom plate
portion, so that sulliciently enhanced workability 1s also
achieved when the power feed portion 1s passed through the
opening.

(10) The opening of the bottom plate portion may have an
opening edge that 1s opposite to the light source with respect
to the light entrance surface. Thereby, even i1 a protrusion
dimension by which the protrusion for power feeding pro-
trudes from the light source mounting portion 1s small, a
suiliciently large formation range of the opening 1s ensured
so that the opening edge 1s disposed so as to be opposite to
the light source with respect to the light entrance surface,
and thus excellent workability 1s achieved for working of
passing the power feed portion through the opening. When
the protrusion dimension by which the protrusion for power
teeding protrudes from the light source mounting portion 1s
reduced, reduction in thickness of the lighting device 1s
accomplished.

10

15

20

25

30

35

40

45

50

55

60

65

6

(11) The hght gmde plate non-support portion may
include a recessed portion that 1s recessed 1n the bottom plate
portion so as to be farther away from the light guide plate,
and a deformation portion that 1s adjacent to the recessed
portion 1n the bottom plate portion, the deformation portion
may be away from the opposite plate surface of the light
guide plate by a distance that 1s relatively greater than a
distance between the opposite plate surface of the light guide
plate support portion and the light gmde plate support
portion. If the recessed portion that 1s recessed so as to be
farther away from the light guide plate 1s formed 1n the
bottom plate portion, the deformation portion may be gen-
erated by warpage or bending in the bottom plate portion,
and such a deformation portion 1s in a portion of the bottom
plate portion adjacent to the recessed portion. Thus, for
example, even 1 the recessed portion 1s formed not over-
lapping with the extended reflection portion of the retflection
member, the deformation portion may be formed 1n a portion
of the bottom plate portion overlapping with the extended
reflection portion of the retlection member. The deformation
portion 1s away from the opposite plate surface of the light
guide plate with a distance relatively greater than a distance
between the opposite plate surface and the light guide plate
support portion. In the reflection member having the cutout
portion, a portion of the extended reflection portion 1s less
likely to be separated from the opposite plate surface of the
light guide plate due to the deformation portion, which 1s the
light guide plate non-support portion, and light from the
light source 1s less likely to retlect off the extended reflection
portion and 1s less likely to directly enter the opposite plate
surface, thus making it possible to eflectively suppress
luminance unevenness.

(12) The lighting device may further include a board that
1s opposite to the light guide plate with respect to the bottom
plate portion and 1s attached to the recessed portion. This
makes 1t possible to attach the board, which 1s provided so
as to be opposite to the light guide plate with respect to the
bottom plate portion, by using the recessed portion. In other
words, even 11 the deformation portion may be formed 1n the
bottom plate portion according to the formation of the
recessed portion 1n the bottom plate portion 1n order to attach
the board, the retlection member including the cutout por-
tion eflectively suppresses luminance unevenness resulting
from the deformation portion.

A display device of the invention includes the lighting
device above, and a display panel which displays an image
by using light from the lighting device. With such a display
device, luminance unevenness of the lighting device 1is
suppressed. Thus, the display device of the invention has
excellent display quality associated with the image dis-
played on the display panel and 1s suitable for an 1increase in
screen Size.

A television device of the invention includes the display
device above. With such a television device, luminance
unevenness of the lighting device included 1n the display
device 1s suppressed. Thus, the display device of the inven-
tion has excellent display quality associated with a television
image displayed on the display panel and 1s suitable for an

Increase 1n screen size.

Advantageous Effects of Invention

According to the invention, luminance unevenness 1s able
to be suppressed.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an exploded perspective view illustrating a
schematic configuration of a television device according to
Embodiment 1 of the imnvention.
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FIG. 2 1s an exploded perspective view illustrating a
schematic configuration of a liquid crystal display device.

FIG. 3 1s a cross-sectional view of the liquid crystal
display device taken along a short-side direction thereof for
illustrating a cross-sectional configuration.

FIG. 4 15 a plan view of a backlight device included in the
liguid crystal display device.

FIG. 5 1s a bottom view of the backlight device included
in the liquid crystal display device.

FIG. 6 1s an enlarged plan view of a main part of FI1G. 4.

FIG. 7 1s a cross-sectional view taken along a line vii-vii
of FIG. 6.

FIG. 8 1s a cross-sectional view taken along a line viii-viii
of FIG. 7.

FIG. 9 1s a cross-sectional view of a liquid crystal display
device, according to a comparative example, which includes
a retlection sheet 1n which a cutout portion 1s not formed.

FIG. 10 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 2 of the inven-
tion.

FIG. 11 1s a cross-sectional view taken along a line x1-x1
of FIG. 10.

FIG. 12 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 3 of the inven-
tion.

FIG. 13 i1s an enlarged plan view of a main part of a
backlight device according to Embodiment 4 of the inven-
tion.

FIG. 14 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 5 of the inven-
tion.

FIG. 15 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 6 of the inven-
tion.

FIG. 16 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 7 of the inven-
tion.

FIG. 17 1s a cross-sectional view taken along a line
xvii-xvii of FIG. 16.

FIG. 18 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 8 of the inven-
tion.

FIG. 19 1s a cross-sectional view taken along a line
x1x-x1x of FIG. 18.

FIG. 20 1s an enlarged plan view of a main part of a
backlight device according to Embodiment 9 of the inven-
tion.

FIG. 21 1s a cross-sectional view taken along a line
xx1-xx1 of FIG. 20.

FIG. 22 1s a cross-sectional view of a liquid crystal
display device according to Embodiment 10 of the invention
taken along a short-side direction thereof at a position
passing through a cutout portion.

FIG. 23 1s a cross-sectional view of a liqud crystal
display device according to Embodiment 11 taken along a
short-side direction thereot for illustrating a cross-sectional
configuration.

FIG. 24 1s a cross-sectional view of the liquid crystal
display device taken along the short-side direction thereof at
a position passing through a cutout portion.

FIG. 25 1s a cross-sectional view of a liquid crystal
display device according to Embodiment 12 of the invention
taken along a short-side direction thereof at a position
passing through a cutout portion.

FIG. 26 1s a cross-sectional view of a liquid crystal
display device according to Embodiment 13 of the invention
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taken along a short-side direction thereof at a position
passing through a cutout portion.

FIG. 27 1s a cross-sectional view of a liquid crystal
display device according to Embodiment 14 of the invention
taken along a short-side direction thereof at a position
passing through a cutout portion.

FIG. 28 1s an enlarged plan view of a main part of a
backlight device according to another embodiment (1) of the
ivention.

FIG. 29 1s an enlarged plan view of a main part of a
backlight device according to another embodiment (2) of the
invention.

DESCRIPTION OF EMBODIMENTS

<Embodiment 1>

Embodiment 1 of the mvention will be described with
reference to FIG. 1 to FIG. 9. In the present embodiment, a
liguid crystal display device 10 will be exemplified. Note
that, X-axes, Y-axes and Z-axes are prowded in portions of
the drawings, respectively, and the axes in each drawing
correspond to the respective axes in other drawings. In FIG.
3, FIG. 7 and FIG. 8, the upper side and the lower side
correspond to the front side and the rear side, respectively.

As 1llustrated 1n FIG. 1, a television device TV according
to the present embodiment includes the liquid crystal display
device 10, front and rear cabinets Ca, Cb that hold the liquid
crystal display device 10 therebetween, a power source P, a
tuner T, and a stand S. An overall shape of the liquid crystal
display device (display device) 10 1s a landscape rectangu-
lar, and, as illustrated in FIG. 2, includes at least a liquid
crystal panel 11 which 1s a display panel, a backlight device
(lighting device) 12 which 1s a lighting device for supplying
illumination light to the liquid crystal panel 11, and a first
frame 13 that supports the liquid crystal panel 11 from the
front side and holds the liquid crystal panel 11 between the
first frame 13 and the backhgh‘[ device 12. Among them, the
liquid crystal panel 11 1s attached to the liquid crystal display
device 10 with a posture i which a display screen for
displaying an image thereon faces the front side. The first
frame 13 1s made of metal (for example, made of aluminum),
and 1s enfirely formed in a frame shape extending along an
outer peripheral end of the liquid crystal panel 11. The first
frame 13 has a first frame main body (frame portion) 13a
which extends along the outer peripheral end of the liquid
crystal panel 11 and has a rectangular frame shape 1n a plan
view, and a first frame surrounding portion (cylindrical
portion) 135 that 1s connected to an outer peripheral end of
the first frame main body 13a and surrounds the backlight
device 12 from an outer peripheral side.

The liquid crystal panel 11 will be described first. As
illustrated 1n FIG. 2, the liquid crystal panel 11 includes a
pair of glass substrates having a landscape rectangular shape
in a plan view and having high light transmission capability.
The glass substrates are bonded together with a predeter-
mined gap therebetween. The liquid crystal layer 1s sealed
between the substrates. On one of the substrates (array
substrates), switching components (e.g., TF'Ts) connected to
source lines and gate lines that are perpendicular to each
other, pixel electrodes connected to the switching compo-
nents, an alignment film, and the like are provided. On the
other substrate, a color filter having color sections such as R
(red), G (green) and B (blue) color sections arranged 1n a
predetermined pattern, counter electrodes, an alignment
film, and the like are provided. The liquid crystal panel 11
1s sectioned 1nto a display area that 1s 1n a center area of a
screen and allows display of an 1mage (active area) and a
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non-display area that 1s 1 an outer peripheral end area of the
screen and has a frame shape surrounding the periphery of
the display area (non-active area). Note that, a pair of front
and rear polanizing plates are attached to outer surfaces of
the pair of glass substrates.

Next, the backlight device 12 will be described. As
illustrated 1n FIG. 2 and FIG. 3, the backlight device 12
includes at least a chassis 14 having a bottom plate portion
14a, an LED unit (light source umt) LU including LEDs
(Light Emitting Diodes) 16 that are light sources, a light
guide plate 19 that 1s placed on the bottom plate portion 14a
of the chassis 14 and guides light from the LED unit LU, a
reflection sheet (reflection member) 20 that 1s arranged
between the light guide plate 19 and the bottom plate portion
14a, a second frame 21 that supports the light guide plate 19
from the front side and sandwiches and holds the light guide
plate 19 and the reflection sheet 20 between the chassis 14
and the second frame 21, and an optical sheet (optical
member) 15 that 1s arranged between the liquid crystal panel
11 and the light guide plate 19. The LED unit LU 1includes
the LEDs 16, an LED board (light source board) 17 on which
the LEDs 16 are mounted, and a heat dissipation member 18
on which the LED board 17 1s mounted. In the backlight
device 12, a pair of LED units LU are arranged at one of both
long-side edges thereof (on an upper side 1 FIG. 2, on a
right side 1n FIG. 3), and the LEDs 16 that are provided on
cach of the LED units LU are positioned closer to the one
long-side edge of the liquid crystal panel 11. In this manner,
the backlight device 12 according to the present embodiment
1s a single edge light type (side light type) in which light
enters the light guide plate 19 through only one surface. The
pair of LED units LU are arranged so as to be adjacent to
cach other along a long-side direction of the light guide plate
19. Each component of the backlight device 12 will be
specifically described below.

The chassis 14 1s made of metal, for example, aluminum,
and has higher thermal conductivity compared to a chassis
made of synthetic resin. As illustrated 1n FIG. 2 and FIG. 3,
the chassis 14 has the bottom plate portion 14a that 1s able
to cover substantially overall areas of the light guide plate 19
and the reflection sheet 20 from the rear side. The bottom
plate portion 14a has a substantially tlat plate shape extend-
ing along a plate surface of the light guide plate 19 and 1s
formed in a landscape rectangular shape similarly to the
light guide plate 19 and the reflection sheet 20, and has a size
in a plan view (a long-side dimension and a short-side
dimension) larger than those of the light guide plate 19 and
the retlection sheet 20. The bottom plate portion 14a has a
posture 1n which a long-side direction, a short-side direction,
and a thickness direction correspond to an X-axis direction,
a Y-axis direction, and a Z-axis direction, respectively.
Among a pair of long-side outer edges of the bottom plate
portion 14a, from the outer edge on the LED unit LU side
(the upper side 1n FIG. 2, the right side in FIG. 3), a first side
plate portion 145 1s provided so as to extend to the rear side
along the Z-axis direction, and from the outer edge on the
opposite side to the LED unit LU side (a lower side 1n FIG.
2, a left side 1n FIG. 3), a second side plate portion 14c¢ 1s
provided so as to upstand to the front side (opposite side to
that of the first side plate portion 14b6) along the Z-axis
direction. Each of the first side plate portion 145 and the
second side plate portion 14¢ 1s bent substantially at right
angle from each long-side outer edge of the bottom plate
portion 14a, and has a plate surface orthogonal to the plate
surface of the bottom plate portion 14a and 1n parallel to the
long-side direction (X-axis direction) of the bottom plate
portion 14a. Further, since the first side plate portion 145
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and the second side plate portion 14¢ are arranged so as to
extend an almost tull length (as to the first side plate portion
145, excluding a chassis-side opening 28, which waill
described below) along the long-side direction 1n the bottom
plate portion 14a, mechanical strength of the bottom plate
portion 14a may be increased, in particular, deformation
such as bending or warpage along a short-side direction 1s
less likely to be caused in the bottom plate portion 14a.

As 1llustrated 1n FIG. 2 and FIG. 3, optical sheets 15 have
a landscape rectangular shape 1n a plan view similarly to the
liquid crystal panel 11, and have a size 1n a plan view (a
short-side dimension and a long-side dimension) slightly
smaller than that of the liquid crystal panel 11. The optical
sheets 15 are arranged so as to be positioned between the
liquid crystal panel 11 and the light guide plate 19 to thereby
transmit light output from the light guide plate 19 and output
the transmission light to the liquid crystal panel 11 while
applying predetermined optical actions thereto. The optical
sheets 15 have a sheet shape whose thickness 1s thinner than
that of the light guide plate 19 and form a group of the
optical sheets 15 by laminating a plurality of sheets (two
sheets 1n the present embodiment) with almost no gap
therebetween, and the group of the optical sheets 15 1s
positioned with a predetermined space from each of a
rear-side plate surface of the liquid crystal panel 11 and a
front-side plate surface of the light guide plate 19 (light exat
surface 19a). Examples of a specific type of the optical
sheets 15 1include a diffuser sheet, a lens sheet, and a
reflecting type polarizing sheet, and the optical sheets may
be selected appropnately therefrom for usage.

Next, configurations of the LEDs 16, the LED boards 17,
and the heat dissipation members 18, which form the LED
units LU, will be described. As 1llustrated in FIG. 2 and FIG.
3, each of the LEDs 16 1s configured so as to seal an LED
chip with a resin material on a board portion fixed to the
LED board 17. The LED chip mounted on the board portion
has one main light emission wavelength, and specifically,
the LED chip that emats light in a single color of blue 1s used.
On the other hand, the resin material that seals the LED chip
contains phosphors dispersed therein, and the phosphors
emit light 1n a predetermined color when excited by blue
light emitted from the LED chip. The phosphors may be
selected as appropriate from yellow phosphors that emit
yellow light, green phosphors that emit green light, and red
phosphors that emit red light, to be used in combination, or
one of them may be used alone. Each of the LEDs 16 1s 1n
a so-called top-surface-emitting type in which a surface
opposite to a mounting surface on the LED board 17 serves
as a main light-emitting surface 16a. The main light-emat-
ting surface 16a of the LED 16 has a substantially rectan-
gular shape which 1s landscape 1n a front view (long and
narrow along the X-axis direction) (refer to FIG. 8), and has
a short-side dimension which 1s the same as or slightly
smaller than a dimension of plate thickness of the light guide
plate 19.

One LED board 17 1s provided on each of the pair of LED
units LU as 1llustrated 1n FI1G. 2 and FIG. 3. The LED board
17 has a long and narrow plate shape that entirely extends
along a long-side direction of the chassis 14 (the X-axis
direction, a longitudinal direction of a light entrance surface
195 1n the light guide plate 19), and 1s attached to the heat
dissipation member 18 and housed 1n the backlight device
12 with a posture 1n which a plate surface thereof 1s 1n
parallel to the X-axis direction and the Z-axis direction, that
1s, a posture 1n which the plate surface 1s orthogonal to the
plate surfaces of the liquid crystal panel 11 and the light
guide plate 19 (optical sheets 15). The LED board 17 1s
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attached so that a plate surface opposite to the mounting
surface on which the LEDs 16 are mounted 1s in contact with
the heat dissipation member 18 and 1s arranged on the right
side 1n FIG. 3 with a predetermined arrangement distance
from the long-side edge (light entrance surface 1956) of the
light guide plate 19. Accordingly, the direction 1n which the
LEDs 16 and the LED board 17 are arrayed 1n line with the
light guide plate 19 almost corresponds to the Y-axis direc-
tion, and an optical axis 1n each of the LEDs 16, that is, an
advancing direction of light that has the highest light emis-
sion 1ntensity almost corresponds to the Y-axis direction
(direction 1n parallel to the plate surface of the liquid crystal
panel 11).

Specifically, as illustrated in FIG. 2 and FIG. 3, the LED
board 17 has an LED mounting portion (light source mount-
ing portion) 17a which extends along the X-axis direction
and on which a plurality of LEDs 16 are mounted, and a
protrusion for power feeding 17b. The protrusion for power
teeding 176 protrudes toward the rear side from the LED
mounting portion 17a along the Z-axis direction and
includes a board-side connector (power feed portion) 22
used for feeding power to the LEDs 16. The LED mounting
portion 17a has a posture 1n which a long-side direction
(length direction) and a short-side direction (width direction)
thereol correspond to the X-axis direction and the Z-axis
direction, respectively, and further, a plate thickness direc-
tion orthogonal to the plate surface corresponds to the Y-axis
direction, and while a length dimension of the LED mount-
ing portion 17a 1s about a half of the long-side dimension of
the light guide plate 19, a width dimension thereof 1s slightly
larger than a dimension of the plate thickness of the light
guide plate 19. In the LED mounting portion 17a, an inner
side thereof, that 1s, a plate surface facing the light guide
plate 19 side (surface opposite to the light guide plate 19) 1s
a mounting surface on which the LEDs 16 are surface-
mounted. A plurality of LEDs 16 are arranged in a row
(linearly) along the length direction (X-axis direction) on the
mounting surface of the LED mounting portion 17a at a
predetermined arrangement interval. That 1s, 1t may be said
that the plurality of LEDs 16 are arranged intermittently
along the long-side direction at one long-side edge of the
back light device 12. Accordingly, a direction in which the
LEDs 16 are arranged matches the length directions (X-axis
direction) of the LED board 17 and the light guide plate 19.
Intervals between the adjacent LEDs 16 1 the X-axis
direction which 1s the direction in which the LEDs 16 are
arranged, that 1s, array intervals (array pitches) of the LEDs
16 arc almost equal. A wiring pattern (not i1llustrated) that 1s
made of a metal film (copper foil or the like) and extends
along the X-axis direction 1s connected to terminals of the
respective LEDs 16 1s formed on the mounting surface of the
LED mounting portion 17a.

As 1illustrated 1n FIG. 7 and FIG. 8, the protrusion for
power feeding 1756 1s provided so as to be 1n continuous to
a center portion of the LED mounting portion 17a 1n a length
direction and protrudes along a direction extending from the
LED mounting portion 17a to a bottom wall portion 18a2 of
the heat dissipation member 18 described below (a direction
extending from the light exit surface 194 to an opposite plate
surface 19¢ 1n the light gmide plate 19). That 1s, the LED
board 17 has a substantially T-shape in a front view. The
protrusion for power feeding 175 has a landscape rectangu-
lar shape in a front view, and has a posture in which a
long-side direction and a short-side direction (direction of
protruding from the LED mounting portion 17a) correspond
to the X-axis direction and the Z-axis direction, respectively,
and further, a plate thickness direction orthogonal to the
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plate surface corresponds to the Y-axis direction, and a
length dimension of the LED protrusion for power feeding
175 1s sufliciently smaller than that of the LED mounting
portion 17a. The protrusion for power feeding 175 has a
plate surface facing an mner side thereof, that 1s, a plate
surface on the same side as the mounting surface in the LED
mounting portion 17a, and the plate surface 1s a mounting
surface on which the board-side connector 22 1s surface-
mounted. On the mounting surface of the protrusion for
power feeding 175, the wiring pattern formed on the mount-
ing surface of the LED mounting portion 17a 1s formed
continuously and the board-side connector 22 1s mounted
being positioned at an end of the wiring pattern. The
board-side connector 22 includes a board-side housing 22a
that 1s made of synthetic resin and has a substantially
cylindrical shape having one end (right side in FIG. 8) 1in the
X-axis direction being opened, and a board-side terminal
fitting (not 1llustrated) that 1s housed in the board-side
housing 22a and connected to the end of the wiring pattern.
A wiring-side connector (power feed portion) 23 that 1s
provided at an end of a wiring member 24 connected to an
LED driving circuit board, which 1s not illustrated, 1s able to
be connected to the board-side connector 22 by fitting with
cach other, and a fitting direction thereof corresponds to the
X-axis direction. Specifically, the wiring-side connector 23,
when being connected, 1s fitted with the board-side connec-
tor 22 from the right side to the left side 1n FIG. 8 along the
X-axis direction, and, when being disconnected, the wiring-
side connector 23 1s removed from the board-side connector
22, to the contrary, from the left side to the right side 1n FIG.
8 along the X-axis direction. When the wiring-side connec-
tor 23 1s connected to the board-side connector 22 by {fitting
with each other in this manner, power from the LED driving
circuit board 1s able to be supplied to each of the LEDs 16.
The wiring-side connector 23 that 1s connected to the
board-side connector 22 by fitting with each other includes
a wiring-side housing 23q that has a substantially block
shape with the X-axis direction as a length direction and 1s
made of synthetic resin, and a wiring-side terminal fitting
(not i1llustrated) that 1s housed in the wiring-side housing 234
and connected to an end of the wiring member 24. Note that,
a base member of the LED board 17 1s made of metal, for
example, such as aluminum, has the wiring pattern described
above formed on the surface of the base member through an
insulating layer. Note that, an insulating material such as
synthetic resin or ceramic 1s also able to be used as the
material used for the base member of the LED board 17.
The wiring pattern of the LED board 17 will be described
in detail. That 1s, a group of the LEDs 16 mounted on the
LED mounting portion 17a of the LED board 17 according
to the present embodiment 1s divided 1nto right and left two
groups 1llustrated 1n FIG. 8 1n a parallel direction thereof
(X-axis direction) and 1s connected to two lines of wiring
patterns which run according to each of the groups. This
makes 1s possible to reduce a voltage value required for
driving the group of the LEDs 16 included in each group,
compared to a case where the number of lines 1s set as one.
To describe specific running routes of the wiring patterns,
cach of the two lines of wiring patterns sets an end con-
nected to the board-side connector 22 as a start point, and
from the start point, runs so as to be separated to one side and
the other side of the length direction of the LED mounting
portion 17a from a center portion of the LED mounting
portion 17a 1n the length direction, which 1s continuous to
the protrusion for power feeding 175, so that the LEDs 16
that are included 1n each of the groups are connected in
parallel. The protrusion for power feeding 175 1s configured
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to be continuous to the center portion of the LED mounting,
portion 17a with respect to the length direction, and the two
lines of wiring patterns run so as to be branched into the two
sides from the center portion of the LED mounting portion
17a with respect to the length direction (X-axis direction).
Accordingly, each of the wiring patterns 1s prevented from
being arrayed along a width direction (Z-axis direction) of
the LED mounting portion 17a, thus making 1t possible to
reduce a width dimension of the LED mounting portion 17a.
This makes it possible to reduce thickness of the backlight
device 12 and the liquid crystal display device 10.

The heat dissipation members 18 are made of metal
having high thermal conductivity, for example, such as
aluminum, and are previded by each one 1n the pair of LED
units LU as illustrated 1n FIG. 3 and FIG. 4. The heat
dissipation member 18 entirely extends along the long-side
direction of the light guide plate 19 and has a length
dimension that 1s almost same as the length dimension of the
LED board 17 and 1s about a half of the long-side dimension
of the light gmide plate 19. The heat dissipation member 18
1s attached to one long-side end of the chassis 14 and 1is
arranged so as to be exposed to an outside of the backlight
device 12, and 1s thereby allowed to promote heat dissipa-
tion of heat from the LEDs 16 by transierring heat trans-
terred from the LEDs 16 via the LED board 17 to the bottom
plate portion 14a of the chassis 14 or to the outside air which
exists outside the backlight device 12.

As 1llustrated 1n FIG. 3, the heat dissipation member 18
includes a board housing portion 18a 1n which the LED
board 17 1s housed, and a chassis-side heat dissipation
portion 186 which extends so as to be closer to the bottom
plate portion 14a of the chassis 14 than the board housing
portion 18a and makes contact with the bottom plate portion
14a. Among them, the board housing portion 184 includes a
board attachment portion 184l to which the LED board 17
1s attached, the bottom wall portion 1842 that protrudes to
the chassis 14 side from a rear-side end of the board
attachment portion 18al, and a side wall portion 1843 that
upstands from the end protruding from the board attachment
portion 184l i the bottom wall portion 18a2 to the front
side and faces the board attachment portion 184l with a
predetermined interval therebetween. The LED board 17 1s
housed 1n a space formed between the board attachment
portion 18al and the side wall portion 1843 which form the
board housing portion 18a, and 1s attached to the board
attachment portion 18al. The board attachment portion
18al has a plate surface having a plate shape 1n parallel to
the plate surface of the LED board 17, and a length direction,
a width direction, and a plate thickness direction thereof
correspond to the X-axis direction, the Z-axis direction, and
the Y-axis direction, respectively. The bottom wall portion
1842 1s bent substantially at right angle from the board
attachment portion 1841 and has a plate surface formed 1n a
plate shape 1n parallel to the plate surface of the bottom plate
portion 14a of the chassis 14. The side wall portion 18a3 1s
bent substantially at right angle from the bottom wall portion
1842 and has a plate surface formed in a plate shape 1n
parallel to each plate surface of the board attachment portion
18al and the LED board 17. A width dimension of the side
wall portion 1843 (stand-up dimension from the bottom wall
portion 1842) 1s smaller than a width dimension of the board
attachment portion 18al. The first side plate portion 145 of
the chassis 14 1s housed 1n a space formed between the side
wall portion 1843 and the LED board 17, and a plate surface
of the first side plate portion 145, which 1s opposite to the
LED board 17, 1s arranged so as to be 1in contact with or
proximate to the side wall portion 18a3.
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As 1llustrated 1n FIG. 3, the chassis-side heat dissipation
portion 185 has a plate surface formed 1n a plate shape in
parallel to plate surfaces of the bottom plate portion 14a of
the chassis 14 and the bottom wall portion 1842, and a length
direction, a width direction, and a plate thlekness direction
thereol correspond to the X-axis direction, the Y-axis direc-
tion, and the Z-axis direction, respectively. A width dimen-
sion ol the chassis-side heat dissipation portion 185 (pro-
truding dimension from the side wall portion 18a) 1s larger
than each width dimension of the bottom wall portion 18a2
and the side wall portion 18a3. Further, the chassis-side heat
dissipation portion 185 covers one long-side end of the
bottom plate portion 14a of the chassis 14 from the rear side
and has a plate surface on the front side thereof made 1n
surface-contact with the rear-side plate surface of the bottom
plate portion 14a over a substantially overall area, and 1s
therefore able to efliciently transfer heat, which 1s trans-
ferred from the LEDs 16 through the LED board 17 and the
board housing portion 18a, to the bottom plate portion 14a,
thus making 1t possible to promote heat dissipation of the
LEDs 16. In addition, since the overall area of the chassis-
side heat dissipation portion 185 1s exposed to an outside on
the rear side of the backlight device 12 and a large part of
the board housing portion 18a (part excluding a part of the
board attachment portion 18al) 1s exposed to the outside on
the rear side of the backlight device 12, they are air-cooled
with the outside air, thus making 1t possible to further
promote heat dissipation of the LEDs 16.

The light guide plate 19 1s made of a substantially
transparent (high light transmissivity) synthetic resin mate-
rial (e.g. acrylic resin or polycarbonate such as PMMA)
which has a refractive index sufliciently higher than that of
the air. As 1llustrated in FIG. 2 and FIG. 3, the light guide
plate 19 has a landscape rectangular shape in a plan view
similarly to the liquid crystal panel 11 and the optical sheet
15, and a long-side direction and a short-side direction 1n the
plate surface thereot correspond to the X-axis direction and
the Y-axis direction, respectively, and a plate thickness
direction that 1s perpendicular to the plate surface corre-
sponds to the Z-axis direction. The light guide plate 19 1s
disposed on the rear side of the optical sheet 15 with a
predetermined interval so as to face with each other. The
light guide plate 19 i1s positioned behind the liquid crystal
panel 11 and the optical sheet 15 1n the chassis 14, and one
long-side end surface among outer peripheral end surfaces
thereol faces the LEDs 16 of the LED unit LU. Accordingly,
the direction 1n which the LEDs 16 (LED board 17) and the
light guide plate 19 are arranged corresponds to the Y-axis
direction, while a direction in which the optical sheet 15
(liguid crystal panel 11) and the light guide plate 19 are
arranged corresponds to the Z-axis direction, and both of the
arrangement directions are perpendicular to each other. The
light guide plate 19 has a function of guiding light, which 1s
emitted from the LEDs 16 along the Y-axis direction, from
the long-side end surface and outputting the light from the
plate surface by setting 1t up to be directed toward the optical
sheet 15 side (front side, light exit side) while propagating
the light inside thereof.

As 1llustrated 1n FIG. 3, one plate surface facing the front
side (a surface facing the optical sheet 15) among a pair of
front and rear plate surfaces of the light guide plate 19 is the
light exit surface 19a through which the nside light exits
toward the eptieal sheet 15 and the liquid crystal panel 11.
Among a pair of leng side end surfaces having elongated
shapes along the X-axis direction (the direction 1n which the
LEDs 16 are arranged, the long-side direction of the LED
board 17) of outer peripheral end surfaces adjacent to the
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plate surface of the light guide plate 19, one end surface (on
the upper side 1n FIG. 2, on the right side mn FIG. 3) faces
the LEDs 16 (LED board 17) with a predetermined space
and serves as the light entrance surface 196 that the light
emitted from the LEDs 16 enters. With such a gap between
the light entrance surface 196 and the LEDs 186, it 1s possible
to prevent a situation that the light entrance surface 1954
interferes the LEDs 16 when the light guide plate 19 causes
thermal expansion by heat from the LEDs 16 or the like.
Distances between the light entrance surface 196 and the
respective facing LEDs 16 are substantially the same. It.
may be also said that the light entrance surface 195 forms an
“end surface facing LEDs (end surface facing light sources)”
because of facing the LEDs 16. On the other hand, among,
outer peripheral surfaces adjacent to the plate surface of the
light guide plate 19, each of other three end surfaces
excluding the light entrance surface 196 described above (a
long-side end surface opposite to the light entrance surface
1956, and a pair of short-side both end surfaces) 1s an end
surface not facing LEDs (end surface not facing light
sources), which does not face the LEDs 16. The light
entrance surface 1956 1s a surface 1n parallel to the X-axis
direction (the direction 1n which the LEDs 16 are arranged)
and the Z-axis direction, that 1s, the plate surface of the LED
board 17, and 1s a surface which 1s almost perpendicular to
the light exit surtace 19a. A direction in which the LEDs 16
and the light entrance surface 1956 are arranged matches the
Y-axis direction and 1s in parallel to the light exit surface
19a.

As 1llustrated 1n FIG. 3, the reflection sheet 20 1s disposed
so as to cover the rear side of the light guide plate 19, that
1s, the opposite plate surface 19¢ opposite to the light exit
surface 19qa (a surface facing the bottom plate portion 14a of
the chassis 14), and 1s allowed to reflect light, that exits
toward the outside of the rear side through the opposite plate
surface 19¢, and set up the light toward the front side. In
other words, the retlection sheet 20 1s disposed so as to be
sandwiched between the bottom plate portion 14a of the
chassis 14 and the light guide plate 19. The reflection sheet
20 has a slightly larger size 1n a plan view than that of the
light guide plate 19, and 1s able to cover the opposite plate
surface 19c¢ of the light guide plate 19 over an almost overall
area (1n detail, a large part of a portion overlapping with a
light guide plate non-support portion 30 described below,
excluding a part of the portion). The reflection sheet 20 has
a slightly larger size (a long-side dimension and a short-side
dimension) 1n a plan view than that of the light guide plate
19. In particular, an end of the reflection sheet 20 on the light
entrance surface 1956 side of the light guide plate 19 (one
long-side end) 1s an extended retlection portion 20a which
extends outward from the light entrance surface 195, that is,
toward the LEDs 16 side. The extended reflection portion
20a 1s provided so as to extend over an almost full length of
the reflection sheet 20 1n a long-side direction (X-axis
direction) thereof and, in other words, 1s arranged across
LED arranged areas 1n which the LEDs 16 are arranged and
LED non-arranged areas in which no LED 16 1s arranged, 1n
the direction mm which the LEDs 16 are arranged. By
reflecting light which exists 1n a space formed between the
LED board 17 and the light entrance surface 1956 toward the
front side, the extended reflection portion 20a achieves high
light entering ethiciency for the light entrance surface 195.
The light which 1s reflected by the extended reflection
portion 20a and enters the light entrance surface 1956 1s
reflected totally by the light exit surface 19a and propagated
through the light guide plate 19 toward a direction away
from the LEDs 16 (refer to a light path represented by a long
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dashed short dashed line 1n FIG. 3), because even 1f being
directed to the light exit surface 19a directly, an incidence
angle on the light exit surface 19a exceeds a critical angle.
A light reflection pattern (not illustrated) formed of a light
reflection portion for reflecting light 1n the light guide plate
19 toward the light exit surface 19a to thereby exit the light
from the light exit surface 19a 1s formed 1n the opposite plate
surface 19¢ of the light guide plate 19. The light reflection
portion forming the light reflection pattern includes a large
number of dots which are formed by printing a light reflec-
tive material (for example, ink having a white color, which
contains metallic oxide such as titanium oxide) on the
opposite plate surface 19¢ of the light guide plate 19, and the
light reflection pattern 1s formed with such a distribution that
a distribution density of the dots (an area ratio per a unit area
in the opposite plate surface 19¢) increases as being closer
from the end of the light guide plate 19 on the light entrance
surface 195 side to the end on the opposite side 1n the Y-axis
direction.

The second frame 21 1s made of synthetic resin and 1s
entirely formed, as illustrated in FIG. 2 and FIG. 3, 1n a
frame shape extending along the outer peripheral end of the
liquid crystal panel 11. The second frame 21 has a second
frame main body (frame portion) 21a which extends along
the outer peripheral end of the light guide plate 19 and has
a rectangular frame shape 1n a plan view, and a second frame
surrounding portion (cylindrical portion) 215 which runs
with an outer peripheral end of the second frame main body
21a and surrounds the chassis 14 and the heat dissipation
member 18 attached thereto from an outer peripheral side.
The second frame main body 21a 1s disposed facing the front
side of the outer peripheral end of the light guide plate 19,
and 1s able to support an almost whole circumierence of the
outer peripheral end of the light guide plate 19 from the front
side. On the rear side of the second frame main body 21a,
that 1s, a surface facing the light guide plate 19, a cushion
material for the light guide plate 25 i1s provided so as to be
positioned between the rear side of the second frame main
body 21a and the outer peripheral end of the light guide plate
19, thus making 1t possible to achieve cushioning for the
light guide plate 19. One long side portion of the second
frame main body 21a, which faces the LED unit LU, 1s
disposed so as to cover a space formed between the LED
umt LU and the light guide plate 19 from the front side over
a substantially overall area and has the cushion material for
the light guide plate 25 so as to be positioned between the
second frame main body 21a and the one long side portion
of the light gmde plate 19, 1n which the light entrance
surface 195 1s provided, and therefore able to block light
which 1s emitted from the LEDs 16 and directed toward the
front side and prevent the light leakage caused by the light
directly entering the optical sheet 15 and the liquid crystal
panel 11 without passing through the light guide plate 19.

As 1llustrated 1n FIG. 3, the second frame main body 21a
has a substantially three-step shape 1n a cross-sectional
shape, 1n which a first step portion 214l on the top supports
the first frame main body 13a of the first frame 13 from the
rear side, a second step portion 21a2 at a middle height
supports the outer peripheral end of the liqud crystal panel
11 from the rear side, and a third step portion 21a3 on the
bottom supports the outer peripheral end of the optical sheet
15 from the rear side. Among them, on a front side of the
second step portion 2142, that 1s, a surface on the side facing
the liquid crystal panel 11, a cushion material for the liquid
crystal panel 26 1s provided so as to be positioned between
the front side of the second step portion 2142 and the outer
peripheral end of the liquid crystal panel 11, thus making 1t
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possible to achieve cushioning for the liquid crystal panel
11. On a front side of the third step portion 2143, that 1s, a
surface on the side facing the optical sheet 15, a cushion
material for the optical sheet 27 1s provided so as to be
positioned between the front side of the third step portion
2143 and the outer peripheral end of the optical sheet 15,
thus making 1t possible to achieve cushioning for the optical
sheet 13.

In the backlight device 12 configured as described above,
as 1llustrated in FIG. 5, FIG. 7 and FIG. 8, 1n order to insert,
from outside, the wiring-side connector 23 which 1s con-
nected to the board-side connector 22 of the LED board 17
by fitting with each other, a chassis-side opening 28 and a
heat dissipation member-side opening 29 are respectively
formed 1n the chassis 14 and the heat dissipation member 18
so as to communicate with each other and be opened facing
the rear side. The chassis-side opening 28 and the heat
dissipation member-side opening 29 are able to cause the
board-side connector 22 and the wiring-side connector 23
which are connected by fitting with each other in the
backlight device 12 to be exposed to the outside of the rear
side. The chassis-side opening 28 and the heat dissipation
member-side opening 29 are disposed at positions overlap-
ping with the board-side connector 22 and the wiring-side
connector 23 1n a plan view. On the other hand, one set of
the board-side connector 22 and the wiring-side connector
23 1s provided 1n each LED unit LU so that two sets of them
are provided in total. Accordingly, each one set of the
chassis-side opening 28 and the heat dissipation member-
side opening 29 i1s arranged at a substantially middle posi-
tion between a center position and each of positions of both
ends 1n the chassis 14 1n the X-axis direction. Moreover, the
chassis-side opeming 28 and the heat dissipation member-
side opening 29 are disposed at an end of the chassis 14 1n
the Y-axis direction, which 1s on the LED unit LU side.

Among them, the chassis-side opening 28 i1s formed by
cutting out a part of portions of the bottom plate portion 14a
and the first side plate portion 145 of the chassis 14, which
overlap with the heat dissipation member 18 and each of the
connectors 22 and 23 in a plan view (when viewed from a
normal direction with respect to the plate surface of the
bottom plate portion 14a) and has a rectangular shape in a
plan view, as illustrated in FIG. §, FIG. 7 and FIG. 8.
Specifically, as 1llustrated 1n FIG. 7, the chassis-side opening
28 1s formed 1n a range across the long-side portion of the
bottom plate portion 14a 1n the Y-axis direction, which 1s on
the LED unit LU side, and the first side plate portion 145, to
thereby open to the front and rear sides along the Z-axis
direction and also to the LED unit LU side along the Y-axis
direction. The chassis-side opening 28 1s disposed so that an
opening edge 1n the Y-axis direction 1s recessed so as to be
tarther away from the LEDs 16 with respect to the light
entrance surface 1956 of the light guide plate 19. As 1llus-
trated 1n FIG. 8, the chassis-side opening 28 1s formed 1n a
wider range than that of the protrusion for power feeding
176 of the LED board 17 1n the X-axis direction, and,
specifically, formed so that an overall area 1n the X-axis
direction 1n a front view of the protrusion for power feeding
176 and the board-side connector 22 (when viewed from a
normal direction with respect to the plate surface of the LED
board 17) overlaps with the protrusion for power feeding
1756 and the board-side connector 22 and the protrusion for
power feeding 176 and the board-side connector 22 are
positioned being closer to the left in FIG. 8 (closer to an end
opposite to a direction 1mn which the board-side connector 22
opens). In other words, the chassis-side opening 28 1is
formed so that the opening edge on the right side in FIG. 8
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in the X-axis direction 1s disposed at a position between the
protrusion for power feeding 1756 and the board-side con-
nector 22 with a fixed interval (interval to an extent that the
wiring-side connector 23 described below 1s allowed to be
arranged). It may be said that a portion of the bottom plate
portion 14a of the chassis 14, in which the chassis-side
opening 28 1s formed, forms the light guide plate non-
support portion 30 which 1s not able to support the light
guide plate 19 and the reflection sheet 20 from the rear side.
In other words, an opening non-forming portion 1n which the
chassis-side opening 28 i1s not formed (substantially overall
area excluding the chassis-side opeming 28) 1n the bottom
plate portion 14a of the chassis 14 forms a light guide plate
support portion 31 which 1s able to support the light guide
plate 19 and the reflection sheet 20 from the rear side.

The heat dissipation member-side opening 29 1s a through
hole and has a rectangular shape 1n a plan view, as illustrated
in FI1G. 5, FIG. 7 and FIG. 8. A part of portions of the bottom
wall portion 18a2, the side wall portion 1843 and the
chassis-side heat dissipation portion 185 of the heat dissi-
pation member 18 overlapping with the chassis 14 and each
of the connectors 22 and 23 1n a plan view 1s mserted in the
heat dissipation member-side opening 29. Specifically, as
illustrated in FIG. 7, the heat dissipation member-side open-
ing 29 1s formed 1n a range extending ifrom the bottom wall
portion 1842 of the heat dissipation member 18 to the
chassis-side heat dissipation portion 185 in the Y-axis direc-
tion, and an outside opening edge thereof 1s substantially
flush with the mounting surface of the LED board 17, while
an 1nside opening edge thereof 1s disposed so as to be
recessed to be farther away from the LEDs 16 with respect
to the light entrance surface 196 of the light guide plate 19
and 1s flush with an 1nside opening edge of the chassis-side
opening 28. The heat dissipation member-side opening 29 1s
formed 1n a wider range than that of the protrusion for power
teeding 1756 of the LED board 17 1n the X-axis direction, and
has an opening edge which 1s substantially flush with the
inside opening edge of the chassis-side opening 28. Accord-
ingly, the heat dissipation member-side opeming 29 1is
formed so that an overall area 1n the X-axis direction 1n a
front view of the protrusion for power feeding 175 and the
board-side connector 22 overlaps with the protrusion for
power feeding 175 and the board-side connector 22 and the
protrusion for power feeding 1756 and the board-side con-
nector 22 are positioned being closer to the left in FIG. 8. In
other words, the chassis-side opening 28 1s formed so that
the opening edge on the right side 1n FIG. 8 1n the X-axis
direction 1s disposed at a position between the protrusion for
power feeding 175 and the board-side connector 22 with a
fixed mterval. The heat dissipation member-side opening 29
1s formed in the hole shape as described above, so that an
opening edge thereol has an endless ring shape.

By setting a formation range of the chassis-side opening
28 and the heat dissipation member-side opening 29 1n a
plan view (a formation range 1n the X-axis direction and the
Y-axis direction) as described above, 1t 1s possible to ensure
an arrangement space 1in which the wiring-side connector 23
before being fitted to the board-side connector 22 1s arranged
in the X-axis direction (space for fitting work) as 1llustrated
in FIG. 8, and to allow a finger of an operator to enter the
chassis-side opening 28 and the heat dissipation member-
side opeming 29 when 1nserting the wiring-side connector 23
into the chassis-side opening 28 and the heat dissipation
member-side opening 29 1n the Y-axis direction as illustrated
in FIG. 7. In this case, 1f a protrusion for power feeding 1n
an LED board 1s formed so as to protrude to the outside on
the rear side of the heat dissipation member 18, the forma-
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tion range of the chassis-side opening 28 and the heat
dissipation member-side opening 29 1s able to be reduced.
However, a problem 1s thereby caused that thickness (di-
mension in the Z-axis direction) of the backlight device and
the liquid crystal display device increases by an amount of
protrusion of the protrusion for power feeding to the outside
on the rear side of the heat dissipation member 18. Thus, for
decreasing thickness of the backlight device 12 and the
liquid crystal display device 10, 1t 1s useful to expand the
formation range of the chassis-side opening 28 and the heat
dissipation member-side opening 29 1 a plan view com-
pared to the arrangement range of the board-side connector
22 and the wiring-side connector 23 which are being fitted
to each other.

Meanwhile, the chassis-side opening 28 as described
above 1s formed in the bottom plate portion 14a of the
chassis 14, and the portion of the bottom plate portion 14a
having the chassis-side opening 28 1s the light guide plate
non-support portion 30 that 1s not able to support the light
guide plate 19. Therelore, a portion of the retlection sheet 20
that 1s disposed between the light guide plate 19 and the
bottom plate portion 14a and overlaps with the light guide
plate non-support portion 30 may be deformed so as to be
away from the opposite plate surtace 19¢ of the light guide
plate 19. In particular, 1n order to cause the board-side
connector 22 and the wiring-side connector 23 on the LED
board 17 to be exposed to the outside and allow work for
fitting the wiring-side connector 23, the chassis-side opening
28, which 1s the light guide plate non-support portion 30, 1s
formed in a range extending from the mounting surface of
the LEDs 16 on the LED board 17 to a position opposite to
the LEDs 16 with respect to the light entrance surface 195
in the Y-axis direction, and as a result thereof, disposed so
as to overlap with a part of the extended reflection portion
20a 1n a plan view, 1n addition to a part of a main body part
of the reftlection sheet 20 (a part excluding the extended
reflection portion 20a). Therefore, as illustrated 1n a com-
parative example of FIG. 9, 1f a portion of the retlection
sheet 20 overlapping with the chassis-side opening 28,
which 1s the light guide plate non-support portion 30 (in-
cluding the extended reflection portion 20a), 1s deformed so
as to be away from the opposite plate surface 19¢ of the light
guide plate 19, light from the LEDs 16 1s retlected particu-
larly by the extended reflection portion 20a of the separated
portion. Accordingly, the reflection light enters the light
guide plate 19 from the rear side thereof (through a gap
between the light guide plate 19 and the separated portion of
the reflection sheet 20) and easily enters the light guide plate
19 through the opposite plate surface 19¢ (refer to a light
path represented by a long dashed short dashed line 1n FIG.
9). I the light directly incident on the opposite plate surface
19¢ from the rear side of the light guide plate 19 without
passing through the light entrance surface 196 1n this manner
travels within the light guide plate 19 toward the light exit
surface 194, an incidence angle on the light exit surface 194
does not exceed a critical angle. Therelfore, the light directly
exits the light guide plate 19 through the light exit surface
19a (refer to the light path represented by a long dashed
short dashed line 1 FIG. 9), and a bright region 1s may be
locally generated on the light exit surface 19a and may be
visually recognized as luminance unevenness by a user
(observer) of the backlight device 12 and the liquid crystal
display device 10. Note that, FIG. 9 1s a cross-sectional view
of the liquid crystal display device 10 according to the
comparative example in which the retlection sheet 20 1n
which the “cutout portion 32” as a characteristic structure
described below according to the present embodiment 1s not
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formed 1s included, and the same reference signs as those of
other figures (FIG. 1 to FIG. 8) according to the present
embodiment are described 1mn FIG. 9 for convenience of
description.

Thus, 1n the present embodiment, the cutout portion 32 1s
formed by cutting out at least a part of a portion of the
extended reflection portion 20a overlapping with the chas-
s1s-side opening 28, which 1s the light guide plate non-
support portion 30, 1n a plan view (when viewed from a
normal direction with respect to the light exit surface 19a),
as 1llustrated in FI1G. 6 and FIG. 7. By forming such a cutout
portion 32 in the reflection sheet 20, a portion of the
extended reflection portion 20q 1s less likely to be separated
from the opposite plate surface 19¢ of the light guide plate
19 due to the chassis-side opeming 28, which 1s the light
guide plate non-support portion 30, and it 1s hardly occurred
that light from the LEDs 16 1s reflected by the extended
reflection portion 20a and directly enters the light guide
plate 19 through the opposite plate surface 19c¢. Thereby, the
light entering the light guide plate 19 through the opposite
plate surtface 19¢ 1s less likely to directly exit from the light
guide plate 19 through the light exit surface 19a directly.
Therefore, a bright region 1s less likely to be generated
locally on the light exit surface 194 and luminance uneven-
ness 1s less likely to be caused 1n the light from the light exat
surface 19a.

Specifically, the reflection sheet 20 1s formed, as 1illus-
trated 1n FIG. 6, so that an opening size of the cutout portion
32 1n the X-axis direction changes according to a position 1n
the Y-axis direction and continuously decreases as being
farther away from the LEDs 16 and, to the contrary, con-
tinuously increases as being closer to the LEDs 16. In other
words, the cutout portion 32 i1s formed so that a distance
from a cutout edge thereof to the LEDs 16 1n the Y-axis
direction continuously increases as being closer to a center
of the cutout portion 32 in the X-axis direction and, to the
contrary, continuously decreases as being closer to both end
sides of the cutout portion 32 1n the X-axis direction. That
1s, an overall shape of the cutout portion 32 1s triangular 1n
a plan view and has a pair of cutout edges having an inclined
shape. Each of the cutout edges 1s inclined with respect to
both of the X-axis direction and the Y-axis direction and the
pair cutout edges 1s a pair of inclined portions 33. The pair
of inclined portions 33 has a symmetrical shape and has a
substantially V-shape, so that a plan shape of the cutout
portion 32 1s an 1sosceles triangle shape. In the reflection
sheet 20 having the cutout portion 32, an amount of reflec-
tion light locally decreases 1n the cutout portion 32, so that
an amount of light output through the light exit surface 19qa
of the light guide plate 19 may locally decrease and cause a
dark region locally, and a great diflerence of luminance may
be caused between the bright region and the dark region and
visually recognized as luminance unevenness. As described
before, 1n the reflection sheet 20 including the cutout portion
32 having the inclined portions 33 as the cutout edges, an
area ol the reflection sheet 20, that 1s, an amount of reflection
light reflecting ofl the reflection sheet 20 continuously
changes in the X-axis direction. Therefore, compared to a
configuration that a dimension of the cutout portion in the
X-axis direction 1s constant or decreases 1 a stepwise
manner as being farther away from the LEDs 16, a dark
region that may be caused 1n the light exit surface 19q of the
light guide plate 19 by forming of the cutout portion 32 is
less likely to be visually recognized. This 1s more suitable
for suppressing occurrence of luminance unevenness. Note
that, in each of the inclined portions 33 which are cutout
edges of the cutout portion 32, an intermediate portion




US 9,684,112 B2

21

intersects the light entrance surface 195 of the light guide
plate 19 1n a plan view, and the intersect part 1s disposed
outside the chassis-side opening 28 (light guide plate non-
support portion 30) in the X-axis direction and arranged
without overlapping.

Both ends of the cutout portion 32 1n the X-axis direction,
as 1llustrated 1n FIG. 6, or one ends of the respective inclined
portions 33 1n the X-axis direction are continuous to the
outer edge of the extended reflection portion 20a 1n the
Y-axis direction at an obtuse angle, while another ends of the
respective inclined portions 33 in the X-axis direction are
continuous to each other at an obtuse angle 1n a center
portion of the cutout portion 32 1n the X-axis direction. As
illustrated 1n FIG. 6 and FIG. 7, the center portion of the
cutout portion 32 in the X-axis direction (the other ends of
both inclined portions 33 in the X-axis direction) has the
cutout edge that 1s farthest from the LEDs 16 and 1s recessed
so as to be farther away from the LEDs 16 with respect to
the light entrance surface 1956 of the light guide plate 19 in
the Y-axis direction. That 1s, the cutout portion 32 1s formed
in an area in the extended reﬂection portion 20a and 1n a
main body part of the reflection sheet 20 1n the Y-axis
direction. With such a configuration, compared to a con-
figuration that the cutout edge of the cutout portion 1s closer
to the LEDs 16 than the light entrance surface 195, a portion
of the extended reflection portion 20a 1s less likely to be
separated from the opposite plate surface 19¢ of the light
guide plate 19 due to the chassis-side opening 28 that 1s the
light guide plate non-support portion 30, and light from the
LEDs 16 1s less likely to reflect ofl the extended reflection
portion 20q and directly enters the light guide plate 19
through the opposite plate surface 19¢. Accordingly, lumi-
nance unevenness 1s suppressed more suitably. Further,
compared to a configuration that the cutout edge of the
cutout portion 1s flush with the light entrance surface 195,
the inclined portions 33, which are the cutout edges, are less
likely to be closer to the LEDs 16 than the light entrance
surtace 195, even 11 the inclined portions 33, which are the
cutout edges of the cutout portion 32, are arranged with
positional errors because of tolerance of a dimension, tol-
erance of attachment or the like. Accordingly, occurrence of
luminance unevenness 1s suppressed more suitably. In addi-
tion, since the cutout portion 32 i1s formed so that the other
ends of the respective inclined portions 33 in the X-axis
direction are disposed closer to the LEDs 16 than the edge
of the chassis-side opening 28, which 1s the light guide plate
non-support portion 30, in the Y-axis direction, reflection
light reflecting ofl the reflection sheet 20 1s sufliciently
secured and use efliciency of light i1s less likely to be
lowered, compared to a configuration that the cutout edge of
the cutout portion 1s tlush with the edge of the chassis-side
opening 28, which 1s the light guide plate non-support
portion 30, and an amount of reflection light reﬂectlng off
the reﬂectlon sheet 20 decreases so that use efliciency of
light 1s lowered. Note that, when the cutout edge of the
cutout portion 32 1s disposed closer to the light entrance
surface 196 than the edge of the chassis-side opening 28,
which 1s the light guide plate non-support portion 30, a
portion of the extended reflection portion 20a may be
separated from the opposite plate surface 19¢ of the light
guide plate 19 due to the chassis-side opening 28, which 1s
the light guide plate non-support portion 30. However, the
cutout edge of the cutout portion 32 1s flush with the light
entrance surface 195 or opposite to the LEDs 16 side with
respect to the light entrance surface 195. Accordingly,
reflection light retlecting off the extended reflection portion
20a that extends so as to be closer to the LEDs 16 than the
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light entrance surface 195 1s less likely to directly enter the
light guide plate 19 through the opposite plate surface 19c,
so that luminance unevenness 1s hard to be generated surely.

Moreover, the reflection sheet 20 1s formed so as to have
a formation range of the cutout portion 32 1n the X-axis
direction (direction along the light entrance surface 195)
greater than a formation range of the chassis-side opening
28, which 1s the light guide plate non-support portion 30, 1n
the X-axis direction, and the cutout portion 32 overlaps w1th
the light guide plate support portion 31 in the X-axis
direction. Therefore, an amount of retlection light changes
continuously between the portion of the extended retlection
portion 20a overlapping with the chassis-side opening 28,
which 1s the light guide plate non-support portion 30, and the
portion of the extended reflection portion 20a overlapping
with the light guide plate support portion 31. Thereby, a dark
region that may be generated 1n the light exit surface 19a of
the light guide plate 19 due to the forming of the cutout
portion 32 1s hard to be visually recognized, and 1t 1s further
suitable for suppressing occurrence ol luminance uneven-
ness. Even 1f the cutout portion 32 1s formed with positional
errors, for example, because of an influence of tolerance of
a dimension, tolerance of attachment, or the like, the cutout
portion 32 1s likely to be disposed so as to appropriately
overlap with the chassis-side opening 28, which 1s the light
guide plate non-support portion 30, in the X-axis direction,
so that an effect of suppressing luminance unevenness by the
cutout portion 32 1s achieved more reliably. Note that, the
cutout portion 32 1s formed so that the cutout edge 1is
recessed so as to be farther away from the LEDs 16 with
respect to the light entrance surface 196 at a part adjacent to
an overlapping portion with the chassis-side opening 28,
which 1s the light guide plate non-support portion 30, among
an overlapping portion with the light guide support portion
31 1n the extended reflection portion 20a, and the cutout
edge 1s closer to the LEDs 16 than the light entrance surface
195 at the remaiming part. Further, the reflection sheet 20 1s
formed so as to have a formation range of the cutout portion
32 1n the X-axis direction (largest dimension) greater than a
formation range of the cutout portion 32 in the Y-axis
direction (direction from the LEDs 16 to the light entrance
surface 195) (largest dimension). Therefore, even 1t the
cutout portion 32 1s disposed with positional errors in the
X-axis direction, for example, because of an influence of
tolerance of a dimension, tolerance of attachment, or the
like, the cutout portion 32 1s likely to be disposed so as to
appropriately overlap with the chassis-side opening 28,
which 1s the light guide plate non-support portion 30, 1n the
X-axis direction, thus an eflect of suppressing luminance
unevenness by the cutout portion 32 1s achieved more
reliably. If the formation range of the cutout portion in the
Y-axis direction 1s greater than or same as the formation
range of the cutout portion in the X-axis direction with
dealing with the positional errors of the cutout portion that
may be caused as described above, a formation range of the
cutout portion in the Y-axis direction from the LEDs 16
tends to be excessively large. Accordingly, an amount of
reflection light retlecting ofl the reflection sheet 20 may be
decreased and use efliciency of light may be lowered. On the
other hand, 11 the formation range of the cutout portion 32
in the X-axis direction 1s greater than the formation range of
the cutout portion 32 in the Y-axis direction, an eflect of
suppressing luminance unevenness by the cutout portion 32
1s achieved more reliably as described above while use
elliciency of light i1s sufliciently ensured.

The liquid crystal display device 10 of the present
embodiment has a structure as described above, and opera-
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tions thereof will be described subsequently. For attachment
of the liguid crystal display device 10, the LED unit LU 1s
attached by attaching the LED board 17, on which the LEDs
16 and the board-side connector 22 1s mounted 1n advance,
to the heat dissipation member 16. The reflection sheet 20
and the light guide plate 19 are housed in the chassis 14 and
cach LED unmit LU 1s attached to a long-side end of the
chassis 14, in which the first side plate portion 1456 1is
provided. Thereafter, by attaching the second frame 21 to
which each of the cushion materials 25 to 27 1s attached to
the chassis 14 in advance, the cushion material for the light
guide plate 25 1s disposed so as to be positioned between the
second Irame main body 21a and the outer peripheral end of
the light guide pate 19 and the light guide plate 19 1s
supported from the front side by the second frame 21
through the cushion material for the light guide plate 25.
Then, after the optical sheet 15 15 placed on the third step
portion 21a3 of the second frame main body 21a through the
cushion material for the optical sheet 27, the liquid crystal
panel 11 1s placed on the second step portion 2142 through
the cushion matenal for the liquid crystal panel 26 and the
first frame 13 1s further placed on the first step portion 21al.
When the first frame 13 is attached to the second frame 21,
attachment of main components of the liquid crystal display
device 10 1s completed.

In the liquid crystal display device 10 to which attachment
1s performed as described above, work for connecting the
wiring member 24 1n order to feed power to the LED units
LU of the backlight device 12 1s carried out. An operator
who carries out the work for connection, while holding the
wiring-side connector 23 provided at an end of the wiring
member 24 so as to sandwich with his/her finger, 1nserts the
wiring-side connector 23 ito the backlight device 12
through the chassis-side opening 28 and the heat dissipation
member-side opeming 29 that are respectively formed 1n the
chassis 14 and the heat dissipation member 18, which form
the backlight device 12, so as to open toward the outside of
the rear side. At this time, 1n the chassis-side opening 28 and
the heat dissipation member-side opeming 29, as illustrated
in FIG. 7, the opeming edges on the outside in the Y-axis
direction are substantially flush with the mounting surface of
the LED board 17 and the opening edges on the 1nner side
are recessed so as to be farther away from the LEDs 16 side
with respect to the light entrance surface 1956 of the light
guide plate 19, and as 1llustrated 1n FIG. 8, the opening edge
on the right side in the X-axis direction has an interval to an
extent that the wiring-side connector 23 1s allowed to be
arranged between the protrusion for power feeding 175 and
the board-side connector 22, so that work for fitting the
wiring-side connector 23 to the board-side connector 22
from the right side to the left side in FIG. 8 1s able to be
carried out while mserting the finger of the operator gripping
the wiring-side connector 23 into the chassis-side opening,
28 and the heat dissipation member-side opening 29, thus
workability becomes excellent.

When power of the liquid crystal display device 10 which
1s manufactured as described above 1s turned on, a signal
associated with an 1mage 1s supplied from a panel driving
circuit board for driving the liquid crystal panel 11 to the
liquad crystal panel 11, and power 1s supplied from the LED
driving circuit board to each of the LEDs 16 on the LED
board 17 through the wiring member 24, the wiring-side
connector 23 and the board-side connector 22, so that each
of the LEDs 16 1s turned on. As illustrated 1 FIG. 3, light
emitted from each of the LEDs 16 1s guided by the light
guide plate 19 and transmitted through the optical sheet 15,
and thereby irradiated to the liqud crystal panel 11 after
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being converted into flat planar light, so that a predetermined
image 1s displayed in a display area of the liqud crystal
panel 11.

To describe operations associated with the backlight
device 12 i1n detail, when each of the LEDs 16 1s turned on,
as 1llustrated 1n FI1G. 3, light emitted from each of the LEDs
16 enters the light gu1de plate 19 through the light entrance
surface 195, and then, 1n a process of totally retlecting off an
interface between the light guide plate 19 and an outside air
layer or propagating in the light guide plate 19 with reflect-
ing ofl the reflection sheet 20, the light exit performance
through the light exit surface 19a 1s improved by a light
reflection pattern. In this embodiment, the reflection sheet 20
has the extended reflection portion 20a which extends so as
to be closer to the LEDs 16 side than the light entrance
surface 195 and light that exists 1n a space between the LEDS
16 and the light entrance surface 195 reflects off the
extended reflection portion 20a. Therefore, the reflected
light 1s able to enter through the light entrance surface 1956
ciliciently, thus making 1t possible to achieve high light
entering etliciency for the light entrance surface 195. Thus,
improvement n luminance and reduction in power con-
sumption are accomplished.

On the other hand, as illustrated in FIG. 7, the chassis-side
opening 28 1s formed 1n the bottom plate portion 14a of the
chassis 14 1n order to feed power to the LED board 17 and
the formation part 1s the light guide plate non-support
portion 30 which does not support the light guide plate 19.
Thus, a portion of the reflection sheet 20 overlapping with
the chassis-side opening 28, which 1s the light gmide plate
non-support portion 30, 1s not supported from the rear side
and 1s therefore easily deformed so as to be separated from
the opposite plate surface 19¢ of the light guide plate 19. In
particular, 1f the extended retlection portion 20q 1s included
in the overlapping portion of the reflection sheet 20 over-
lapping with the chassis-side opening 28, the light reflected
by the extended retlection portion 20aq that has been
deformed so as to be separated from the opposite plate
surface 19¢ 1s directed to the rear side of the light guide plate
19 (a gap between the light guide plate 19 and the separated
portion of the retlection sheet 20) and directly enters through
the opposite plate surface 19¢ and then directly exits through
the light exit surface 19a, so that local bright region, that 1s,
luminance unevenness may be caused (refer to FIG. 9). In
the present embodiment, since the cutout portion 32 1s
formed 1n the reflection sheet 20 by cutting out at least a part
ol a portion of the extended reflection portion 20a overlap-
ping with the chassis-side opening 28, which 1s the light
guide plate non-support portion 30, a portion of the extended
reflection portion 20a 1s less likely to be separated from the
opposite plate surface 19¢ of the light guide plate 19 due to
the chassis-side opening 28, and light from the LEDs 16 1s
less likely to retlect off the extended retlection portion 20q
and less likely to directly enter through the opposite plate
surface 19¢. Thereby, a bright region 1s hard to be locally
generated on the light exit surface 194, so that luminance
unevenness 1s less likely to be visually recognized by a user
(observer) of the liquid crystal display device 10. Note that,
as 1llustrated with a long dashed double-short dashed line of
FIG. 7, even if the portion of the reflection sheet 20
overlapping with the chassis-side opening 28, which 1s the
light guide plate non-support portion 30, 1s deformed so as
to be separated from the opposite plate surface 19¢ of the
light guide plate 19, the deformed portion does not include
the extended reflection portion 20q, so that the light from the
LEDs 16 1s hardly irradiated directly to the deformed portion
without passing through the light guide plate 19. Accord-
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ingly, the light from the LEDs 16 1s less likely to reflect off
the deformed portion and less likely to directly enter through
the opposite plate surface 19¢ of the light guide plate 19, and
even 1f the light enters, an amount thereof 1s quite small, so
that a local bright region 1s hardly caused.

Furthermore, since the cutout edge of the cutout portion
32 1s disposed so as to be recessed to be farther away from
the LEDs 16 with respect to the light entrance surface 195
of the light guide plate 19 as illustrated 1n FIG. 7, a portion
of the extended reflection portion 20q 1s further less likely to
be separated from the opposite plate surface 19¢ of the light
guide plate 19 due to the chassis-side opening 28, which 1s
more suitable for suppression of luminance unevenness, and
in addition thereto, the cutout edge of the cutout portion 32
1s less likely to be disposed closer to the LEDs 16 than the
light entrance surface 195 because of an influence of toler-
ance of a dimension of the reflection sheet 20, tolerance of
attachment of the reflection sheet 20 to the chassis 14, or the
like, which 1s further suitable for suppression of luminance
unevenness. Further, since a dimension (an opening size) of
the cutout portion 32 in the X-axis direction continuously
decreases as being farther away from the LEDs 16 as
illustrated 1n FIG. 6, a dark region which may be caused 1n
the light exit surface 19a due to formation of the cutout
portion 32 1s less likely to be visually recognized by the user
of the liquid crystal display device 10, thus making 1t
possible to further suitably suppress luminance unevenness.
Then, since the formation range of the cutout portion 32 1n
the X-axis direction 1s greater than the formation range of
the chassis-side opening 28, which 1s the light guide plate
non-support portion 30, an amount of reflection light
changes continuously between the portion of the extended
reflection portion 20a overlapping with the chassis-side
opening 28 and the portion of the extended reflection portion
20a overlapping with the light guide plate support portion
31, thus a dark region that may be caused in the light exit
surface 19a due to formation of the cutout portion 32 is less
likely to be wvisually recognized by the user of the liquid
crystal display device 10, thus making 1t possible to suppress
luminance unevenness much further suitably. Moreover,
since the formation range of the cutout portion 32 in the
X-axis direction 1s greater than the formation range of the
cutout portion 32 1n the Y-axis direction, even 1f positional
errors of the cutout portion 32 in the X-axis direction may
be caused because of an influence of tolerance of a dimen-
sion of the reflection sheet 20, tolerance of attachment of the
reflection sheet 20 to the chassis 14, or the like, the cutout
portion 32 1s likely to overlap with the chassis-side opening,
28, which 1s the light guide plate non-support portion 30, 1n
the X-axis direction, thus an eflect of suppressing luminance
unevenness by the cutout portion 32 1s achieved more
reliably.

As described above, the backlight device (lighting device)
12 of the present embodiment includes: the LED (light
source) 16; the light guide plate 19 having a plate shape and
having at least one edge surface as the light entrance surtace
1956 through which light from the LED 16 enters, one plate
surface as the light exit surtace 19a through which light exits
the light guide plate, and another plate surface as the
opposite plate surface 19¢ being opposite to the light exit
surface 19qa; the chassis 14 having the bottom plate portion
14a that includes the light guide plate support portion 31 for
supporting the light guide plate 19 from a side of the
opposite plate surface 19¢ and the light guide plate non-
support portion 30 for not supporting the light guide plate 19
from the side of the opposite plate surface 19¢; and the
reflection sheet (retlection member) 20 that 1s disposed
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between the opposite plate surface 19¢ of the light guide
plate 19 and the bottom plate portion 14a of the chassis 14
and reflects light travelling through the light guide plate 19
toward the light exit surface 19qa, the reflection sheet 20
having the extended reflection portion 20a which extends
closer to the LED 16 than the light entrance surface 1956 of
the light guide plate 19 and having the cutout portion 32 that
1s formed by cutting out at least a part of a portion of the
extended retlection portion 20a overlapping with the light
guide plate non-support portion 30.

Thereby, light emitted from the LEDs 16 enters the light
guide plate 19 through the light entrance surface 1956, and 1s
then, for example, reflected toward the light exit surface 194
by the reflection sheet 20 that 1s disposed between the
opposite plate surtace 19¢ opposite to the light exit surface
19a and the bottom plate portion 14a of the chassis 14, and
thereby propagating 1n the light guide plate 19 and then exits
through the light exit surface 19a. Since the reflection sheet
20 has the extended reflection portion 20q that extends so as
to be closer to the LEDs 16 than the light entrance surface
195 of the light guide plate 19, by reflecting the light from
the LEDs 16 by the extended reflection portion 20a, hght
entering ethiciency for the hght entrance surface 19b 1S
enhanced. On the other hand, since the bottom plate portion
14a of the chassis 14 has the light guide plate support
portion 31 that supports the light guide plate 19 from the side
of the opposite plate surface 19¢ and the light guide plate
non-support portion 30 that does not support the light guide
plate 19 from the side of the opposite plate surtace 19¢, if the
portion overlapping with the light guide plate non-support
portion 30 1s included in the extended reflection portion 20a,
the overlapping portion may be separated from the opposite
plate surface 19¢ and the separated portion reflects the light
from the LEDs 16 to cause the light to enter the opposite
plate surface 19¢ directly, so that the entering light 1s likely
to directly exit from the light exit surface 19a to cause a
locally bight region, that is, luminance unevenness.

In this embodiment, since the cutout portion 32 1s formed
in the retlection sheet 20 by cutting out at least a part of the
portion of the extended reflection portion 20a overlapping
with the light guide plate non-support portion 30, so that a
portion of the extended retlection portion 20q 1s less likely
to be separated from the opposite plate surface 19¢ of the
light guide plate 19 due to the light guide plate non-support
portion 30, and light from the LEDs 16 1s less likely to
reflect off the extended retlection portion 20a and less likely
to directly enter through the opposite plate surface 19c.
Thereby, the light which has entered through the opposite
plate surface 19¢ 1s less likely to directly exit through the
light exit surface 19a, so that luminance unevenness 1s hard
to be caused 1n the light output through the light exit surface
19a.

The reflection sheet 20 1s formed so that the cutout edge
of the cutout portion 32 1s disposed so as to be opposite to
the LEDs 16 with respect to the light entrance surface 1954.
According to such a configuration, compared to a configu-
ration that the cutout edge of the cutout portion 1s closer to
the LEDs 16 than the light entrance surface 195, a portion
of the extended reflection portion 20a 1s less likely to be
separated from the opposite plate surface 19¢ of the light
guide plate 19 due to the light guide plate non-support
portion 30, and light from the LEDs 16 1s less likely to
reflect off the extended retlection portion 20a and less likely
to directly enter through the opposite plate surface 19¢, thus
making 1t possible to suppress luminance unevenness more
suitably. Further, compared to a configuration that the cutout
edge of the cutout portion 1s flush with the light entrance
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surface 195, the cutout edge 1s less likely to be closer to the
LEDs 16 than the light entrance surtface 195 even if posi-
tional errors may be caused 1n arrangement of the cutout
edge of the cutout portion 32 because of tolerance of a
dimension, tolerance of attachment or the like, thus making
it possible to suppress occurrence of luminance unevenness
more suitably.

The light guide plate non-support portion 30 1s formed so
that an edge thereof 1s disposed on an opposite side to the
LEDs 16 with respect to the light entrance surface 196, and
the retlection sheet 20 1s formed so that the cutout edge of
the cutout portion 32 1s disposed so as to be closer to the
light entrance surface 19a than the edge of the light guide
plate non-support portion 30. Thereby, the retlection light
reflecting off the retlection sheet 20 1s sufliciently secured
and use efliciency of light 1s less likely to be lowered,
compared to a configuration that the cutout edge of the
cutout portion 1s flush with the edge of the light guide plate
non-support portion 30 and an amount of reflection light
reflecting ofl the reflection sheet 20 decreases so that use
clliciency of light 1s lowered. Note that, when the cutout
edge of the cutout portion 32 1s disposed so as to be closer
to the light entrance surface 196 than the edge of the light
guide plate non-support portion 30, the portion of the
extended reflection portion 20a may be separated from the
opposite plate surface 19¢ of the light guide plate 19 due to
the light gmide plate non-support portion 30. However, the
cutout edge of the cutout portion 32 1s flush with the light
entrance surface 195 or opposite to the LEDs 16 with respect
to the light entrance surface 196 and therefore, the reflection
light reflecting off the extended reflection portion 20a
extending closer to the LEDs 16 than the light entrance
surface 1956 1s less likely to directly enter the light guide
plate 19 through the opposite plate surface 19¢, so that
luminance unevenness becomes suiliciently hard to be
caused.

The retlection sheet 20 1s formed so that a dimension (an
opening size) ol the cutout portion 32 1n the direction along
the light entrance surface 195 continuously decreases as
being farther away from the LEDs 16. Thereby, an area of
the retlection sheet 20, that 1s, an amount of reflection light
reflecting ofl the reflection sheet 20 1n the direction along the
light entrance surface 196 continuously changes, so that
compared to a configuration that a dimension of the cutout
portion 1n the direction along the light entrance surface 195
1s constant or a configuration that the dimension decreases 1n
a stepwise manner as being farther away from the LEDs 16,
a dark region that may be caused 1n the light exit surface 19a
due to the cutout portion 32 1s less likely to be visually
recognized, which 1s more suitable for suppressing occur-
rence of luminance unevenness.

The reflection sheet 20 1s formed so that a formation range
of the cutout portion 32 in the direction along the light
entrance surface 196 becomes greater than the formation
range of the light guide plate non-support portion 30 1n the
direction. Thereby, since the cutout portion 32 extends to
have a formation range overlapping with the light guide
plate support portion 31 i1n the direction along the light
entrance surface 1956, an amount of reflection light changes
continuously between the portion of the extended reflection
portion 20a overlapping with the light guide plate non-
support portion 30 and the portion of the extended reflection
portion 20a overlapping with the light guide plate support
portion 31. Thereby, a dark region that may be caused 1n the
light exit surface 19a due to the cutout portion 32 1s less
likely to be visually recognized, which 1s further suitable for
suppressing occurrence of luminance unevenness. Even 1f
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positional errors may be caused 1n arrangement of the cutout
portion 32 because of tolerance of a dimension, tolerance of
attachment, or the like, the cutout portion 32 is likely to be
disposed so as to appropnately overlap with the light guide
plate non-support portion 30 in the direction along the light
entrance surface 195, so that an effect of suppressing lumi-
nance unevenness by the cutout portion 32 1s achieved more
reliably.

Moreover, the reflection sheet 20 1s formed so as to have
a formation range of the cutout portion 32 1n the direction
along the light entrance surface 195 greater than a formation
range of the cutout portion 32 in the direction from the LEDs
16 to the light entrance surface 19b. Thereby, even if
positional errors may be caused 1n arrangement of the cutout
portion 32 1n the direction along the light entrance surface
195/ because of tolerance of a dimension, tolerance of
attachment, or the like, the cutout portion 32 1s likely to be
disposed so as to appropriately overlap with the light guide
plate non-support portion 30 in the direction along the light
entrance surface 195, so that an effect of suppressing lumi-
nance unevenness by the cutout portion 32 1s achieved more
reliably. In this case, 1f the formation range of the cutout
portion in the direction from the LEDs 16 to the light
entrance surface 195 1s greater than or same as the formation
range ol the cutout portion 1n the direction along the light
entrance surface 196 with dealing with the positional errors
that may be caused as described above in the arrangement of
the cutout portion, the formation range of the cutout portion
in the direction from the LEDs 16 to the light entrance
surface 195 tends to be excessively large and an amount of
reflection light reflecting off the reflection sheet 20
decreases, so that use efliciency of light 1s likely to be
lowered. Compared to this, 11 the formation range of the
cutout portion 32 1n the direction along the light entrance
surface 195 1s greater than the formation range of the cutout
portion 32 1n the direction from the LEDs 16 to the light
entrance surface 195, an eflect of suppressing luminance
unevenness by the cutout portion 32 as described above 1s
achieved more reliably while sufliciently ensuring use efh-
ciency ol light.

The light guide plate non-support portion 30 includes the
chassis-side opening (opening) 28 which opens toward the
bottom plate portion 14a. Thereby, compared to a configu-
ration that the light guide plate non-support portion has a
concave portion that 1s formed by recessing the bottom plate
portion 14a, a portion of the extended retlection portion 20a
may be likely to be separated from the opposite plate surface
19¢ of the light guide plate 19 due to the chassis-side
opening 28, which 1s the light guide plate non-support
portion 30, and a distance of the separation tends to be
greater. However, the reflection sheet 20 including the cutout
portion 32 1s less likely to have such a problem, thus making
it possible to eflectively suppress luminance unevenness.

The LED board (light source board) 17 on which the LED
16 1s mounted, and the board-side connector 22 and the
wiring-side connector 23 (power feed portion) for feeding
power to the LED 16 on the LED board 17 are included, in
which the bottom plate portion 14a 1s formed so that the
chassis-side opening 28 causes the board-side connector 22
and the wiring-side connector 23 to be exposed to outside.
Thereby, when the chassis-side opening 28 1s formed so as
to cause the board-side connector 22 and the wiring-side
connector 23 to be exposed to outside 1n the bottom plate
portion 14a, 1t 1s possible to pass the wiring-side connector
23 through the chassis-side opening 28 easily. In this man-
ner, the chassis-side opening 28 which allows passing the
wiring-side connector 23 therethrough 1s disposed near the
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LED board 17 and the light entrance surface 195 of the light
guide plate 19 in the bottom plate portion 144, and thus 1s
casy to be disposed necessarily so as to overlap also with the
extended reflection portion 20a of the reflection sheet 20.
However, 1n the reflection sheet 20 having the cutout portion
32, a portion of the extended retlection portion 20a 1s less
likely to be separated from the opposite plate surface 19¢ of
the light guide plate 19 due to the chassis-side opening 28,
which 1s the light guide plate non-support portion 30, and
light from the LEDs 16 1s less likely to retlect off the
extended retlection portion 20q and 1s less likely to directly
enter through the opposite plate surface 19¢, thus making 1t

possible to effectively suppress luminance unevenness.
The LED board 17 has the LED mounting portion (light

source mounting portion) 17a on which the LEDs 16 are
mounted, and the protrusion for power feeding 175 which
protrudes from the LED mounting portion 17 along a
direction from a side of the light exit surface 19q to a side
ol the opposite plate surface 19¢ and 1n which the board-side
connector 22 and the wiring-side connector 23 are disposed.,
in which the bottom plate portion 14a 1s formed so that the
board-side connector 22, the wiring-side connector 23, and
the protrusion for power feedmg 175 are exposed to outside
through the chassis-side opening 28. Thereby, compared to
a configuration that the board-side connector and the wiring-
side connector are arranged 1n a part of the LED mounting
portion 17a and the LED mounting portion 17a includes a
portion having no LED 16, with a configuration including
the protrusion for power feeding 175 where the board-side
connector 22 and the wiring-side connector 23 are disposed
s0 as to be projected from the LED mounting portion 17a
along the direction from the side of the light exit surface 19a
to the side of the opposite plate surface 19¢, the LED
mounting portion 17a may not include the portion having no
LED 16 thereon, so that a portion in which an amount of
irradiated light from the LEDs 16 decreases locally 1s less
likely to be generated 1n the light entrance surface 195 of the
light guide plate 19. Thereby, even 1f a frame of the backlight
device 12 1s increasingly narrowed and the LEDs 16 and the
light entrance surface 1956 have a closer positional relation,
a dark region 1s less likely to be generated in light output
from the light exit surface 19q, thus making 1t possible to
suppress generation of luminance unevenness associated
with narrowing of the frame. In addition, since the protru-
s1on for power feeding 175 protruding from the LED mount-
ing portion 17a along the direction from the side of the light
exit surface 19q to the side of the opposite plate surface 19¢,
and the board-side connector 22 and the wiring-side con-
nector 23 disposed thereon are exposed to outside through
the chassis-side opening 28 that 1s formed 1n the bottom
plate portion 14a, so that sufliciently enhanced workability
when the wiring-side connector 23 i1s passed through the
chassis-side opening 28 1s also achieved.

The bottom plate portion 14a 1s formed so that an opening,
edge of the chassis-side opening 28 1s disposed so as to be
opposite to the LEDs 16 with respect to the light entrance
surface 19b. Thereby, even 1f a protrusion dimension by
which the protrusion for power feeding 175 protrudes from
the LED mounting portion 17a 1s small, a sufliciently large
formation range of the chassis-side opening 28 1s ensured so
that the opening edge 1s disposed so as to be opposite to the
LEDs 16 with respect to the light entrance surface 195, so
that excellent workability 1s achieved for working of passing,
the wiring-side connector 23 through the chassis-side open-
ing 28. When the protrusion dimension by which the pro-
trusion for power feeding 1756 protrudes from the LED
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mounting portion 17a 1s reduced, reduction in thickness of
the backlight device 12 1s accomplished.

The liquid crystal display device (display device) 10
according to the present embodiment 1includes the backlight
device 12, and the liquid crystal panel (display panel) 11
which displays an image by using light from the backlight
device 12. With such a liquid crystal display device 10,
luminance unevenness of the backlight device 12 15 sup-
pressed. Thus, the display device of the invention has
excellent display quality associated with the image dis-
played on the liquid crystal panel 11 and 1s suitable for an
Increase 1 screen size.

A television device TV according to the present embodi-
ment includes the liquid crystal display device 10 described
above. With such a television device TV, luminance uneven-
ness of the backlight device 12 included 1n the liquid crystal
display device 10 1s suppressed. Thus, the display device of
the invention has excellent display quality associated with a
television image displayed on the liquid crystal panel 11 and

1s suitable for an increase in screen size.
<Embodiment 2>

Embodiment 2 of the mvention will be described with
FIG. 10 or FIG. 11. Embodiment 2 indicates a cutout portion
132 whose formation range in the Y-axis direction 1s
changed. Note that, overlapping description for structures,
actions, and eflects similar to those of Embodiment 1
described above will be omitted.

As 1llustrated 1n FIG. 10 and FIG. 11, a reflection sheet
120 according to the present embodlment 1s formed so that
the cutout portion 132 has a center portion in the X-axis
direction having a cutout edge with a greatest distance from
the LEDs 116 and the cutout edge of the center portion 1s
flush with a light entrance surface 1195 of a light guide plate
119 1n the Y-axis direction. That 1s, the cutout portion 132 1s
selectively disposed only 1n an extended reflection portion
120qa 1n the Y-axis direction and 1s not formed 1n a main body
portion (portion excluding the extended retlection portion
120a) of the reflection sheet 120. Even with such a configu-
ration, compared to a configuration that the cutout edge of
the cutout portion 1s formed so as to protrude to be closer to
the LEDs 116 than the light entrance surface 1195, a portion
of the extended reflection portion 120a 1s less likely to be
separated from an opposite plate surtace 119¢ of the light
guide plate 119 due to a chassis-side opening 128, which 1s
a light gmide plate non-support portion 130, and light from
the LEDs 116 1s less likely to reflect off the extended
reflection portion 120a and less likely to directly enter
through the opposite plate surface 119¢, thus making 1t
possible to suppress luminance unevenness more suitably.

According to the present embodiment described above,
the reflection sheet 120 1s formed so that the cutout edge of
the cutout portion 132 1s disposed so as to be flush with the
light entrance surface 119b6. Thereby, compared to a con-
figuration that the cutout edge of the cutout portion 1s formed
so as to protrude to be closer to the LEDs 116 than the light
entrance surface 1195, a portion of the extended reflection
portion 120aq 1s less likely to be separated from the opposite
plate surface 119¢ of the light guide plate 119 due to the light
guide plate non-support portion 130, and light from the
LEDs 116 1s less likely to reflect off the extended reflection
portion 120aq and less likely to directly enter through the
opposite plate surface 119c¢r, thus making 1t possible to
suppress luminance unevenness more suitably.
<Embodiment 3>

Embodiment 3 of the mvention will be described with
FIG. 12. Embodiment 3 indicates a cutout portion 232
whose plan shape 1s changed from that of Embodiment 1
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described above. Note that, overlapping description for
structures, actions, and eflects similar to those of Embodi-
ment 1 described above will be omitted.

As 1llustrated 1n FI1G. 12, a reflection sheet 220 according
to the present embodiment 1s formed so that a plan shape of
the cutout portion 232 1s substantially trapezoid shape
(specifically, even-leg trapezoid). Accordingly, a cutout edge
of the cutout portion 232 includes a pair of inclined portions
233, and a straight portion 34 that connects center-side ends
of the pair of inclined portions 233 of the cutout portion 232
and 1s almost straight along the X-axis direction. The cutout
portion 232 1s formed so that a distance from the cutout edge
to LEDs 216 in the Y-axis direction continuously increases
as being closer to the straight portion 34 in the X-axis
direction and, to the contrary, continuously decreases as
being farther away from the straight portion 34 1n the X-axis
direction 1n a formation rage of each of the inclined portion
233. On the other hand, the cutout portion 232 has a
formation range ol the straight portion 34 1 which a
distance from the cutout edge to the LEDs 216 1n the Y-axis
direction 1s constant over an entire arca. The distance is
longer than a distance from a light entrance surface 2195 to
the LEDs 216 in the Y-axis direction. With such a configu-
ration, since an area of the cutout portion 232 formed 1n an
extended reflection portion 220a 1s relatively larger than
what 1s described in Embodiment 1 above, a portion of the
extended reflection portion 220a 1s further less likely to be
separated from an opposite plate surface of a light guide
plate 219 due to a chassis-side opening 228, which 1s a light
guide plate non-support portion 230, thus making 1t possible
to suppress luminance unevenness more suitably.
<Embodiment 4>

Embodiment 4 of the invention will be described with
FIG. 13. Embodiment 4 indicates a cutout portion 332
whose plan shape 1s changed from that of Embodiment 1
described above. Note that, overlapping description for
structures, actions, and eflects similar to those of Embodi-
ment 1 described above will be omitted.

As, 1llustrated 1n FIG. 13, a reflection sheet 320 according
to the present embodiment 1s formed so that a plan shape of
the cutout portion 332 1s a substantially bow shape and a
cutout edge thereof 1s a circular arc portion 35. The cutout
portion 332 1s formed so that the circular arc portion 35,
which 1s the cutout edge, 1s recessed so as to be farther away
from LEDs 316 and any tangent lines thereol have an
inclined shape to the X-axis direction and the Y-axis direc-
tion (1n which, a contact line to a center portion of the
circular arc portion 35 in the X-axis direction 1s excluded).
That 1s, the cutout portion 332 1s formed so that a center of
a circle including the circular arc portion 35 which forms the
cutout edge 1s positioned so as to be closer to the LEDs 316
with respect to the cutout edge 1n the Y-axis direction. In
such a configuration as well, similarly to Embodiment 1
described above, the cutout portion 332 1s formed so that a
dimension 1n the X-axis direction continuously decreases as
being farther away from the LEDs 316, thus making 1t
possible to achieve eflect of suppressing luminance uneven-
ness similar to Embodiment 1.
<Embodiment 5>

Embodiment 5 of the invention will be described with
FIG. 14. Embodiment 5 indicates a cutout portion 432
whose plan shape 1s further changed from that of Embodi-
ment 4 described above. Note that, overlapping description
for structures, actions, and eflects similar to those of
Embodiment 4 described above will be omitted.

As 1llustrated 1n FIG. 14, a reflection sheet 420 according
to the present embodiment 1s formed so that a plan shape in
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the cutout portion 432 1s a substantially V-shape and a cutout
edge thereotf includes a pair of circular arc portions 435. The
cutout edge 432 1s formed so that the pair of circular arc
portions 435, which 1s the cutout edge, each projects to
LEDs 416 side, and any tangent lines thereof have an
inclined shape to the X-axis direction and the Y-axis direc-
tion. That 1s, the cutout portion 432 1s formed so that a center
of a circle including each circular arc portion 435 which
forms the cutout edge 1s positioned so as to be opposite to
the LEDs 416 with respect to the cutout edge 1n the Y-axis
direction.

<Embodiment 6>

Embodiment 6 of the mvention will be described with
FIG. 15. Embodiment 6 indicates a cutout portion 532
whose plan shape 1s changed from that of Embodiment 1
described above. Note that, overlapping description for
structures, actions, and eflects similar to those of Embodi-
ment 1 described above will be omitted.

As 1llustrated 1n FIG. 15, a reflection sheet 520 according
to the present embodiment 1s formed so as to have a
configuration in which inclined portions 533 that form a
cutout edge of the cutout portion 532 are bent in the middle
so that inclination angles to the X-axis direction and the
Y-axis direction change in the middle. Each of the inclined
portions 533 includes a first inclined portion 36 that 1s
disposed 1n the center side of the cutout portion 332 in the
X-axis direction and a second inclined portion 37 that 1s
disposed i1n the end side of the cutout portion 532 in the
X-axis direction, and 1s configured so that the inclination
angles to the X-axis direction and the Y-axis direction
change 1n two steps. The first inclined portion 36 1s formed
so that an inclination angle formed with respect to the Y-axis
direction 1s smaller than an inclination angle formed with
respect to the Y-axis direction of the second inclined portion
3’7 and an 1inclination angle formed with respect to the X-axis
direction 1s larger than an inclination angle formed waith
respect to the X-axis direction of the second 1nclined portion
377. In such a configuration as well, stmilarly to Embodiment
1 described above, the cutout portion 532 1s formed so that
a dimension 1n the X-axis direction continuously decreases
as being farther away from LEDs 516, thus making it
possible to achieve eflect of suppressing luminance uneven-
ness similar to Embodiment 1.
<Embodiment 7>

Embodiment 7 of the mvention will be described with
FIG. 16 or FIG. 17. Embodiment 7 indicates a cutout portion
632 whose formation range in the Y-axis direction 1s further
changed from that of Embodiment 2 described above. Note
that, overlapping description for structures, actions, and
cllects similar to those of Embodiment 2 described above
will be omatted.

As 1illustrated 1n FIG. 16 and FIG. 17, a retlection sheet
620 according to the present embodiment 1s formed so that
a cutout edge of a center portion of the cutout portion 632
in the X-axis direction has a longest distance from LEDs 616
and the cutout edge 1s arranged closer to the LEDs 616 than
a light entrance surface 6195 of a light guide plate 619 1n the
Y-axis direction. Even with such a configuration, since a
portion of an extended reflection portion 620a, which 1s the
closest to the LEDs 616, 1s cut out by forming the cutout
portion 632, compared to a configuration without having a
cutout portion, a portion of the extended reflection portion
620a 1s less likely to be separated from an opposite plate
surface 619¢ of the light guide plate 619 due to a chassis-
side opening 628, which 1s a light guide plate non-support
portion 630, and light from the LEDs 616 1s less likely to
reflect off the extended reflection portion 620a and less
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likely to directly enter through the opposite plate surface
619c¢, thus making it possible to suppress luminance uneven-
ness more suitably.

<Embodiment 8>

Embodiment 8 of the invention will be described with
FIG. 18 or FIG. 19. Embodiment 8 indicates a bottom plate
portion 714a of a chassis 714 1n which a reinforcement rib
38 1s formed compared to Embodiment 1 described above.
Note that, overlapping description for structures, actions,
and eflects similar to those of Embodiment 1 described
above will be omitted.

As 1llustrated in FIG. 18 and FIG. 19, the bottom plate
portion 714a forming the chassis 714 according to the
present embodiment 1s provided with the reinforcement rib
(recessed portion) 38 that 1s partially recessed to the rear
side. The reinforcement rib 38 1s formed integrally with the
bottom plate portion 714a by performing drawing, and has
a cross-sectional shape 1n a substantially trapezoid shape 1n
which a bottom portion 1s disposed behind the bottom plate
portion 714a. The reinforcement rib 38 1s formed so as to be
disposed 1n the bottom plate portion 714a at a position of
being adjacent to a chassis-side opening 728 and so that a
formation range in the X-axis direction 1s larger than a
formation range 1n the X-axis direction of the chassis-side
opening 728. Specifically, the reinforcement rib 38 includes
a first reinforcement portion 38a, a pair of second reinforce-
ment portions 38, and a pair of third reinforcement portions
38c¢. The first reinforcement portion 38a 1s formed so as to
surround the chassis-side opening 728 1n a plan view and
extends along the X-axis direction and has a length dimen-
sion greater than a dimension of the chassis-side opening
728 1n the X-axis direction. The pair of second reinforce-
ment portions 386 extends toward LEDs 716 from respec-
tive ends of the first reinforcement portion 384 in a length
direction. The pair of third reinforcement portions 38c
extends so as to be mutually away from an extended end of
cach of the second reinforcement portions 386 along the
X-axis direction. Among them, the first reinforcement por-
tion 38a 1s arranged to overlap with an entire area of the
chassis-side opening 728 in the X-axis direction, while the
second remnforcement portions 385 and the third reinforce-
ment portions 38¢ are arranged to partially overlap with the
chassis-side opening 728 1n the Y-axis direction. When such
a reinforcement rib 38 1s formed 1n the bottom plate portion
714a, reduction 1n strength, which 1s caused 1n the bottom
plate portion 714aq as the chassis-side opening 728 1s formed,
1s able to be compensated for.

However, if the reinforcement rib 38 as described above
1s formed in the bottom plate portion 714a, according to
processing thereof, a deformation portion 39 caused by
warpage or bending may be formed i a portion of the
bottom plate portion 714a adjacent to the reinforcement rib
38, and the deformation portion 39 may be likely to be
formed particularly at a position closer to an outer edge of
the bottom plate portion 714a with respect to the reinforce-
ment rib 38. If the deformation portion 39 1s formed at the
position closer to the outer edge of the bottom plate portion
714a with respect to the reinforcement rib 38, the deforma-
tion portion 39 1s likely to be arranged so as to overlap with
an extended reflection portion 720a of the reflection sheet
720 1n a plan view. The deformation portion 39 has a
distance from an opposite plate surface 719¢ of a light guide
plate 719 relatively greater than a distance between the
opposite plate surface 719¢ of the light guide plate 719 and
a light guide plate support portion 731, so that the reinforce-
ment rib 38 and the deformation portion 39 constitute a
second light guide plate non-support portion 40 that does not
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support the light guide plate 719. On the other hand, in the
present embodiment, a cutout portion 732 of the reflection
sheet 720 1s formed 1n a range of the extended reflection
portion 720a overlapping not only with the chassis-side
opening 728, which 1s a light guide plate non-support
portion 730, but also with the deformation portion 39
included in the second light guide plate non-support portion
40 1 a plan view. Thereby, a portion of the extended
reflection portion 720a 1s less likely to be separated from the
opposite plate surface 719¢ of the light guide plate 719 due
to the deformation portion 39, which forms the second light
guide plate non-support portion 40, and light from the LEDs
716 1s less likely to reflect off the extended reflection portion
720a and less likely to directly enter through the opposite
plate surtace 719c¢. Thereby, a bright region becomes hard to
be locally generated in the light exit surface 719a, thus
luminance unevenness 1s hard to be caused.

According to the present embodiment, as described
above, the light gwmde plate non-support portion 730
includes the reinforcement rib (recessed portion) 38 that 1s
formed by recessing the bottom plate portion 714a so as to
be farther away from the light guide plate 719, and the
deformation portion 39 adjacent to the reinforcement rib 38
in the bottom plate portion 714a and having a distance from
the opposite plate surface 719¢ of the light guide plate 719
relatively greater than a distance between the opposite plate
surface 719¢ of the light guide plate 719 and the light guide
plate support portion 731. If the reinforcement rib 38 that 1s
recessed so as to be farther away from the light guide plate
719 1s formed 1n the bottom plate portion 714a, the defor-
mation portion 39 may be generated by warpage or bending
in the bottom plate portion 714a and such a deformation
portion 39 1s 1n a portion of the bottom plate portion 714a
adjacent to the remnforcement rib 38. Thus, for example,
even 1f the reinforcement rib 38 1s formed not overlapping
with the extended reflection portion 720a of the reflection
sheet 720, the deformation portion 39 may be formed 1n a
portion of the bottom plate portion 714a overlapping with
the extended retlection portion 720a of the reflection sheet
720. The deformation portion 39 1s away from the opposite
plate surface 719¢ of the light guide plate 719 with a
distance relatively greater than a distance between the
opposite plate surface 719c¢ of the light guide plate 719 and
the light guide plate support portion 731. In the reflection
sheet 720 having the cutout portion 732, a portion of the
extended retlection portion 720a 1s less likely to be sepa-
rated from the opposite plate surface 719c¢ of the light guide
plate 719 due to the deformation portion 39, which 1s the
light guide plate non-support portion 730, and light from the
LEDs 716 1s less likely to retlect ofl the extended reflection
portion 720q and 1s less likely to directly enter through the
opposite plate surface 719¢, thus making 1t possible to
cllectively suppress luminance unevenness.
<Embodiment 9>

Embodiment 9 of the mvention will be described with
FIG. 20 or FIG. 21. Embodiment 9 indicates a bottom plate
portion 814a of a chassis 814 in which a board attachment
portion 41 1s provided compared to Embodiment 1 described
above. Note that, overlapping description for structures,
actions, and eflects similar to those of Embodiment 1
described above will be omitted.

As 1llustrated 1n FIG. 20 and FIG. 21, the bottom plate
portion 814a forming the chassis 814 according to the
present embodiment 1s provided with the board attachment
portion (recessed portion) 41 so as to be partially recessed to
the rear side. The board attachment portion 41 1s formed
integrally with the bottom plate portion 814a by performing
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drawing, and has a cross-sectional shape such that the
bottom portion 1s disposed behind the bottom plate portion
814a and the bottom portion has a substantially trapezoid
shape larger than that of the reinforcement rib 38 described
in Embodiment 8 described above. A board 42 disposed
behind the bottom plate portion 814q 1s attached to the board
attachment portion 41 by a screw member SM. The board 42
includes a panel driving circuit board for driving a liquid
crystal panel 811, an LED driving circuit board for supply-
ing power to LEDs 816, and the like. Note that, in the
present embodiment, provided 1s a configuration in which
the chassis-side opening 28 described in Embodiment 1
above 1s not formed 1n the chassis 814.

When the board attachment portion 41 as described above
1s formed in the bottom plate portion 814a, according to
processing thereof, a deformation portion 839 may be
formed 1n a portion of the bottom plate portion 814a
adjacent to the board attachment portion 41 by warpage or
bending, and the deformation portion 839 1s likely to be
formed particularly at a position closer to an outer edge of
the bottom plate portion 814a with respect to the board
attachment portion 41. If the deformation portion 839 is
formed at the position closer to the outer end of the bottom
plate portion 814a with respect to the board attachment
portion 41, the deformation portion 839 is likely to be
arranged so as to overlap with an extended reflection portion
820a of the reflection sheet 820 1n a plan view. The defor-
mation portion 839 has a distance from an opposite plate
surface 819¢ of a light guide plate 819 relatively longer than
a distance between the opposite plate surface 819¢ of the
light gmide plate 819 and a light guide plate support portion
831, and thus the deformation portion 839 and the board
attachment portion 41 constitute a light guide plate non-
support portion 830 which does not support the light guide
plate 819. On the other hand, 1n the present embodiment, a
cutout portion 832 of the reflection sheet 820 1s formed 1n a
range of the extended retlection portion 820a overlapping
with the deformation portion 839 included in the light guide
plate non-support portion 830 1n a plan view. Thereby, a
portion of the extended reflection portion 820a 1s less likely
to be separated from the opposite plate surtace 819¢ of the
light guide plate 819 due to the deformation portion 839
included in the light guide plate non-support portlon 830,
and light from the LEDs 816 1s less likely to reflect off the
extended reflection portion 820aq and less likely to directly
enter through the opposite plate surface 819¢. Thereby, a
bright region 1s hard to be locally generated 1n the light exat
surface 8194, thus luminance unevenness 1s hard to be
caused.

As described above, according to the present embodi-
ment, the board 42 which 1s provided so as to be opposite to
the light guide plate 819 with respect to the bottom plate
portion 814a and 1s attached to the board attachment portion
(recessed portion) 41. This makes 1t possible to attach the
board 42, which 1s provided so as to be opposite to the light
guide plate 819 with respect to the bottom plate portion
814a, by using the board attachment portion 41. In other
words, even 1f the deformation portion 839 may be formed
in the bottom plate portion 814a according to the formation
of the board attachment portion 41 1n the bottom plate
portion 814a 1n order to attach the board 42, the reflection
sheet 820 including the cutout portion 832 eflectively sup-
presses luminance unevenness resulting from the deforma-
tion portion 839.
<Embodiment 10>

Embodiment 10 of the invention will be described with
FIG. 22. Embodiment 10 indicates a double edge type
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backlight device 912 which 1s changed from one in Embodi-
ment 1 described above. Note that, overlapping description
for structures, actions, and effects similar to those of
Embodiment 1 described above will be omuitted.

In the backlight device 912 according to the present
embodiment, as illustrated 1n FIG. 22, two sets of LED units
LU are arranged so as to hold a light guide plate 919 from
both sides 1n a short-side direction (Y-axis direction), so that
both long-side end surfaces of the light guide plate 919 are
light entrance surfaces 919b. Accordingly, only both short-
side end surfaces of the light guide plate 919 form end
surfaces not facing LEDs which do not face LEDs 916. Each
of the LED units LU 1s attached to each of the both long-side
ends of a chassis 914, and accordingly, chassis-side open-
ings 928 are formed so that one of them 1s disposed so as to
cross a first side plate portion 9145 from one long-side end
of the bottom plate portion 9144, and the other of them 1s
disposed so as to cross a second side plate portion 914¢ from
the other long-side end of the bottom plate portion 914a. The
second side plate portion 914c¢ 1s formed so as to protrude
toward a rear side from the bottom plate portion 914a
similarly to the first side plate portion 91454. In a reflection
sheet 920, each of both long-side ends thereof serves as an
extended reflection portion 920q, and each cutout portion
932 is formed at a portion overlapping with the chassis-side
opening 928 1n a plan view (including the extended retlec-
tion portion 920aq).
<Embodiment 11>

Embodiment 11 of the invention will be described with
FIG. 23 or FIG. 24. Embodiment 11 indicates one in which
the heat dissipation member 18 1s omitted and a chassis 1014
has a different structure, compared to Embodiment 1
described above. Note that, overlapping description for
structures, actions, and eflects similar to those of Embodi-
ment 1 described above will be omitted.

As 1llustrated 1n FIG. 23, in the chassis 1014 according to
the present embodiment, an LED board housing portion 43
in which an LED board 1017 is housed 1s provided at one
long-side end of a bottom plate portion 1014a. The LED
board housing portion 43 includes a first side portion 43a
that protrudes toward a rear side from the long-side end of
the bottom plate portion 1014a, a bottom portion 435 that
extends so as to be farther away from the bottom plate
portion 1014a with respect to an protruding end of the first
side portion 43a along the Y-axis direction, and a second
side portion 43¢ that upstands to the front side from an
extending end of the bottom portion 43b. The LED board
1017 on which LEDs 1016 are mounted 1s housed 1n an inner
space of the LED board housing portion 43. The LED board
1017 1s attached so as to be in contact with the second side
portion 43¢ which forms the LED board housing portion 43.

As 1llustrated 1n FIG. 24, the bottom plate portion 1014a
and the LED board housing portion 43 include a chassis-side
opening 1028 through which a board-side connector 1022
and a wiring-side connector 1023 are exposed to outside on
a rear side thereotf. The chassis-side opening 1028 1s formed
in a range over entire areas of the first side portion 43a and
the bottom portion 435 of the LED board housing portion 43
in the Y-axis direction and a long-side end of the bottom
plate portion 1014a, which 1s adjacent to the LED board
housing portion 43. In such a configuration, the chassis-side
opening 1028, which 1s a light guide plate non-support
portion 1030, 1s arranged to overlap with a part of an
extended reflection portion 10204 of a retlection sheet 1020.
On the other hand, in the present embodiment, a cutout
portion 1032 formed in the reflection sheet 1020 1s formed
in a range of the extended retlection portion 1020a overlap-
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ping with the chassis-side opening 1028 forming the light
guide plate non-support portion 1030 in a plan view.
Thereby, a portion of the extended reflection portion 1020a
1s less likely to be separated from an opposite plate surface
1019¢ of a light guide plate 1019 due to the chassis-side
opening 1028 that forms the light guide plate non-support
portion 1030, and light from the LEDs 1016 is less likely to
reflect ofl the extended reflection portion 1020q and is less
likely to directly enter through the opposite plate surface
1019¢. Thereby, a bright region 1s hard to be locally gener-
ated 1n a light exit surface 1019q, thus luminance uneven-
ness 1s hard to be caused.

<Embodiment 12>

Embodiment 12 of the invention will be described with
FIG. 25. Embodiment 12 indicates one 1n which a reinforce-
ment rib 1138 described 1n Embodiment 8 above 1s formed
in a bottom plate portion 1114a described 1n Embodiment 11
above. Note that, overlapping description for structures,
actions, and effects similar to those of Embodiments 8 and
11 described above will be omitted.

As 1llustrated 1n FIG. 235, the bottom plate portion 1114a
forming a chassis 1114 according to the present embodiment
1s provided with the reinforcement rib 1138 for reinforcing
the bottom plate portion 1114a. As the remnforcement rib
1138 1s formed, a deformation portion 1138 1s formed in the
bottom plate portion 1114a, and the deformation portion
1139 forms a second light guide plate non-support portion
1140, which does not support a light guide plate 1119, with
the reinforcement rib 1138. On the other hand, 1n the present
embodiment, a cutout portion 1132 formed 1n a reflection
sheet 1120 1s formed in a range of an extended reflection
portion 1120a overlapping with the deformation portion
1139 included 1n the second light guide plate non-support
portion 1140 1n a plan view. Thereby, a portion of the
extended reflection portion 11204 1s less likely to be sepa-
rated from an opposite plate surface 1119¢ of a light guide
plate 1119 due to the deformation portion 1139 included in
the second light guide plate non-support portion 1140, and
light from LEDs 1116 1s less likely to retlect ofl the extended
reflection portion 1120aq and 1s less likely to directly enter
through the opposite plate surface 1119¢. Thereby, a bright
region 1s hard to be locally generated 1n a light exit surface
11194, thus luminance unevenness 1s hard to be caused.
<Embodiment 13>

Embodiment 13 of the invention will be described with
FIG. 26. Embodiment 13 indicates one in which a board
attachment portion 1241 described in Embodiment 9 above
1s formed 1n a bottom plate portion 1214a described 1n
Embodiment 11 above. Note that, overlapping description
for structures, actions, and eflects similar to those of
Embodiments 9 and 11 described above will be omatted.

As 1llustrated 1 FIG. 26, the board attachment portion
1241 to which a board 1242 disposed behind the bottom
plate portion 1214aq 1s attached 1s formed 1n the bottom plate
portion 1214a forming a chassis 1214 according to the
present embodiment. As the board attachment portion 1241
1s formed, a deformation portion 1239 1s formed i the
bottom plate portion 1214a, and the deformation portion
1239 and the board attachment portion 1241 constitute a
light guide plate non-support portion 1230 that does not
support a light guide plate 1219. On the other hand, in the
present embodiment, a cutout portion 1232 formed 1n a
reflection sheet 1220 1s formed 1n a range of an extended
reflection portion 1120a, which overlaps with the deforma-
tion portion 1239 forming the light guide plate non-support
portion 1230 in a plan view. Thereby, a portion of an
extended reflection portion 1220aq 1s less likely to be sepa-
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rated from an opposite plate surface 1219¢ of the light guide
plate 1219 due to the deformation portion 1239 included in
the light guide plate non-support portion 1230, and light
from LEDs 1216 1s less likely to reflect off the extended
reflection portion 1220q and 1s less likely to directly enter
through the opposite plate surface 1219¢. Thereby, a bright
region 1s hard to be locally generated 1n a light exit surface
1219qa, thus luminance unevenness 1s hard to be caused.
<Embodiment 14>

Embodiment 14 of the mvention will be described with
FIG. 27. Embodiment 14 indicates one in which a chassis
1314 has a structure which 1s further changed compared to
one 1n Embodiment 11 described above. Note that, overlap-
ping description for structures, actions, and eflects similar to
those of Embodiment 11 described above will be omatted.

In the chassis 1314 according to the present embodiment,
as 1llustrated 1n FI1G. 27, a first side plate portion 13145 1s
formed so as to upstand toward a front side from an end of
a bottom plate portion 1314 on an LED board 1317 side,
and the LED board 1317 1s attached so as to be 1n contact
with the first side plate portion 13145. A chassis-side open-
ing 1328 which is formed 1n the bottom plate portion 1314qa
has an outer opening edge formed so as to be tlush with a
surface of the first side plate portion 13145 to which the
LED board 1317 i1s attached, and 1s thus allowed to pass a
protrusion for power feeding 13175 of the LED board 1317
and a board-side connector 1322 therethrough. The protru-
sion for power feeding 13175 and board-side connector
1322 are disposed so as to protrude to outside on a rear side
of the bottom plate portion 1314a through the chassis-side
opening 1328, and a wiring-side connector 1323 1s allowed
to be connected to the board-side connector 1322 by {fitting
with each other.
<Other Embodiments>

The invention 1s not limited to the embodiments explained
in the atorementioned description and drawings, and the
following embodiments are included in a technical scope of
the 1nvention, for example.

(1) As a modified example of Embodiment 3 described
above, as 1llustrated 1n FIG. 28, 1t may be configured so that
a straight portion 1434 which forms a cutout edge of a cutout
portion 1432 1s flush with a light entrance surtace 1419a of
a light guide plate 1419.

(2) As a modified example of Embodiment 4 described
above, as 1llustrated 1n FIG. 29, 1t may be configured so that
a portion of a circular arc portion 1535 forming a cutout
edge of a cutout portion 1532, which has a longest distance
from LEDs 1516 1n the Y-axis direction, 1s flush with a light
entrance surface 151956 of a light guide plate 1519.

(3) Configurations described in Embodiments 2 and 7
above may be, of course, combined appropriately with ones
described 1n Embodiments 5, 6 and 8 to 14 above.

(4) A configuration described in Embodiment 7 above
may be, of course, combined appropriately with ones
described in Embodiments 3 and 4 above.

(5) Though Embodiment 8 above indicates a case where
the deformation portion 1s formed 1n the end of the bottom
plate portion as the reinforcement rib 1s formed, even when
such a reinforcement rib 1s not formed, the deformation
portion 1s formed 1n some cases due to generation of
warpage or bending at the end of the bottom plate portion,
and also when such a deformation portion 1s formed, by
forming a cutout portion of a reflection sheet, 1t 1s possible
to suppress luminance unevenness resulting from the defor-
mation portion.

(6) In addition to each embodiment described above, plan
shapes of the cutout portion and the cutout edge thereol may
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be changed appropriately. Specifically, the plan shape of the
cutout portion may be aright angled triangle, a rnight angled
triangle, an inequilateral triangle, an uneven-leg trapezoid,
an ellipse or the like.

(7) In addition to each embodiment described above,
arrangement 1n the X-axis direction, the installation number
of cutout portions in the retlection sheet, and the like may be
changed approprately. A formation range in the X-axis
direction and a formation range 1n the Y-axis direction 1n the
cutout portion may be changed appropriately. Specifically,
for example, 1t may be configured so that the cutout edge 1n
the cutout portion, which has a longest distance from the
LEDs, 1s flush with an end of the light guide plate non-
support portion. Further, a formation range in which the
cutout portion overlaps with an entire area of the light guide
plate non-support portion may be provided. When 1t 1s
configured so that the cutout edge of the cutout portion
intersects with the light entrance surface of the light guide
plate 1n a plan view, the intersection part may be arranged so
as to be disposed 1n and overlap with the light guide plate
non-support portion, and further, the intersection part may
be arranged so as to mtersect with an edge of the light guide
plate non-support portion.

(8) Embodiments 8 and 12 above indicate a case where
the reinforcement rib 1s provided in the chassis in which the
chassis-side opening 1s formed, the invention may be
applied also to a configuration 1n which the reinforcement
r1b 1s provided 1n a chassis 1n which a chassis-side opening
1s not formed as Embodiments 9 and 13 above.

(9) Though Embodiments 8, 9, 12 and 13 above indicate
a case where the reinforcement rib or the board attachment
portion which 1s a recessed portion 1s arranged so as not to
overlap with the extended retlection portion of the reflection
sheet 1n a plan view, arranging the reinforcement rib or the
board attachment portion which 1s the recessed portion so as
to overlap with the extended reflection portion of the reflec-
tion sheet 1 a plan view 1s also included in the mvention.

(10) Though each embodiment above indicates a case
where the wiring-side connector 1s fitted with the board-side
connector along the X-axis direction, a direction in which
the wiring-side connector 1s {itted with the board-side con-
nector may be matched with the Z-axis direction or matched
with the Y-axis direction.

(11) Though each embodiment above exemplifies a con-
figuration 1n which the board-side connector 1s provided 1n
the LED board, 1t may be configured so that when the board
side connector 1s omitted, for example, a terminal portion for
power leeding 1s provided in the protrusion for power
teeding of the LED board and the wiring-side connector 1s
attached to the protrusion for power feeding, the wiring-side
connector 1s electrically connected to the terminal portion
for power feeding.

(12) Though each embodiment above indicates a case
where LED groups belonging to each group are connected in
parallel by each wiring pattern formed in the LED board, it
may be configured so that the LED groups belonging to each
group are connected in series by each wiring pattern.

(13) Though each embodiment above indicates a case
where two lines of wiring patterns are formed 1n the LED
board, three or more lines of wiring patterns or only one line
of wiring pattern may be formed 1n the LED board.

(14) Though each embodiment above indicates a configu-
ration in which the protrusion for power feeding 1s con-
nected to the center position in the length direction of the
LED mounting portion, a position at which the protrusion
tor power feeding 1s connected to the LED mounting portion
may be changed approprately, so that 1t may be configured
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so that the protrusion for power feeding i1s connected to, for
example, an end of the LED mounting portion in the length
direction. In this case, as arrangement of the protrusion for
power feeding 1s changed, arrangement of the chassis-side
opening, the heat dissipation member-side opening, and the
cutout portion of the reflection sheet may be changed.

(15) Though each embodiment above indicates a configu-
ration 1 which only one protrusion for power feeding 1s
connected to the LED mounting portion, 1t may be config-
ured so that a plurality of protrusions for power feeding are
connected to the LED mounting portion. In this case, as the
installation number of protrusions for power feeding 1is
changed, the installation number of chassis-side openings,
heat dissipation member-side openings, and cutout portions
of the reflection sheet may be changed.

(16) Though each embodiment above indicates a case
where the chassis-side opening and the heat dissipation
member-side opening are formed 1n a range of overlapping
with entire areas of the board-side connector and the wiring-
side connector 1n a plan view, forming the chassis-side
opening and the heat dissipation member-side opening 1n a
range of overlapping with only a part of the board-side
connector and the wiring-side connector 1n a plan view 1s
also included 1n the invention. Further, forming the chassis-
side opening and the heat dissipation member-side opening
in a range of not overlapping with the board-side connector
or the wiring-side connector 1n a plan view 1s also included
in the mvention.

(17) Though each embodiment above exemplifies the
liquid crystal display device including a single edge type or
double edge type backlight device 1n which the LED board
(LED, LED unit) 1s disposed facing a long-side end of the
light guide pate, the invention may be applied also to a liquid

crystal display device including a single edge type or double
edge type backlight device in which the LED board is
disposed facing a short-side end of the light guide plate.
Additionally, the invention may be applied also to one
disposing the LED board facing any three facing surfaces of
the light guide plate or one disposing the LED board facing
all end surfaces of the light guide plate.

(18) Though each embodiment above indicates a case
where the first frame 1s made of metal, the first frame may
be made of synthetic resin. Similarly, the second frame may
be made of metal.

(19) Though each embodiment above exemplifies a case
where two LED boards (LED units) are arranged so as to
face one end surface of the light guide plate, one LED board
or three or more LED boards may be arranged so as to face
one end surface of the light guide plate.

(20) Though each embodiment above indicates a case
where the LED 1s used as the light source, other light sources
such as organic EL, a cold-cathode tube and a hot-cathode
tube may be used.

(21) Though each embodiment above exemplifies a case
where the liquid crystal panel has color sections of a color
filter 1n three colors 1.e., R, G and B, color sections of four
or more colors may be used.

(22) Though TFT 1s used as a switching component of the
liquad crystal display device 1n each embodiment above, the
invention may be applied also to a liquid crystal display
device using a switching component other than the TF'T (for
example, Thin Film Diode (TFD)), and may be applied also
to a liquid crystal display device which performs mono-
chrome display in addition to a liquid crystal display device
which performs color display.

(23) Though each embodiment above exemplifies the
liquad crystal display device using the liquid crystal panel as
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a display panel, the mnvention may be applied also to a
display device using a display panel of other type.

(24) Though each embodiment above exemplifies the
television device including a tuner, the invention may be
also applied to a display device not including a tuner.
Specifically, the mvention may be applied also to a liquid
crystal display device used as an electronic signboard (digi-
tal signage) or an electronic blackboard.

REFERENCE SIGNS LIST

10 liquid crystal display device (display device)

11 liquid crystal panel (display panel)

12, 912 backlight device (lighting device)

14, 714, 814, 914, 1014, 1114, 1214, 1314 chassis

14a, 714a, 814a, 914a, 1014a, 1114a, 1214a, 1314a
bottom plate portion

16, 116, 216, 316, 416, 516, 616, 716, 816, 916, 1016,

1116, 1216, 1316, 1516 LED (light source)

17, 1017, 1317 LED board (light source board)

17a LED mounting portion (light source mounting por-
tion)

175, 131775 protrusion for power feeding

19,119, 219, 619, 719, 819, 919, 1019, 1119, 1219, 1419,
1519 light guide plate

19a, 719a, 819a, 1019a, 1119a, 1219a light exit surface

195, 1195, 2195, 61956, 9195, 14195, 15195 light entrance
surface

19¢, 119¢, 619¢, 719¢, 819¢, 1019¢, 1119¢, 1219¢ oppo-
site plate surface

20, 120, 220, 320, 420, 520, 620, 720, 820, 920, 1020,
1120, 1220 reflection sheet (reflection member)

20a, 1204, 220a, 620a, 720a, 820a, 920a, 1020a, 1120aq,
1220a extended reflection portion

22,1022, 1322 board-side connector (power feed portion)

23, 1023, 1323 wiring-side connector (power feed por-
tion)

28, 128, 228, 628, 928, 1028, 1328 chassis-side opening
(opening)

30, 130, 230, 630, 730, 830, 1030 lLight guide plate
non-support portion

31, 731, 831 light guide plate support portion

32, 132, 232, 332, 432, 532, 632, 732, 832, 1032, 1132,
1232, 1432, 1532 cutout portion

38, 1138 remforcement rib (recessed portion)

39, 839, 1139, 1239 deformation portion

40, 1140 second light guide plate non-support portion
(light guide plate non-support portion)

41, 1241 board attachment portion (recessed portion)

42, 1242 board TV television device

The 1nvention claimed 1s:

1. A lighting device, comprising:

a light source;

a light guide plate having a plate shape and including at
least one edge surface as a light entrance surface
through which light from the light source enters, one
plate surface as a light exit surface through which the
light exits the light guide plate, and another plate
surface as an opposite plate surface being opposite to
the light exit surface;

a chassis having a bottom plate portion that includes a
light guide plate support portion supporting the light
guide plate from a side of the opposite plate surface and
a light guide plate non-support portion not supporting
the light guide plate from the side of the opposite plate
surface; and
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a reflection member that 1s disposed between the opposite

plate surface of the light guide plate and the bottom

plate portion of the chassis and retlects the light trav-
clling through the light gmide plate toward the light exit
surface, the reflection member having an extended
reflection portion that extends closer to the light source
than the light entrance surface of the light guide plate
and having a cutout portion that 1s formed by cutting
out at least a part of a portion of the extended reflection
portion overlapping with the light guide plate non-
support portion.

2. The lighting device according to claim 1, wherein the
reflection member includes the cutout portion having a
cutout edge that 1s a flush with the light entrance surface or
opposite to the light source with respect to the light entrance
surface.

3. The lighting device according to claim 2, wherein the
cutout edge of the cutout portion 1s opposite to the light
source with respect to the light entrance surface.

4. The lighting device according to claim 2, wherein

the light guide plate non-support portion has an edge that

1s opposite to the light source with respect to the light
entrance surface, and

the cutout edge of the cutout portion of the reflection

member 1s closer to the light entrance surface than the
edge of the light guide plate non-support portion.

5. The lighting device according to claim 1, wherein the
cutout portion of the reflection member has an opening size
in a direction along the light entrance surface continuously
decreasing as 1s farther away from the light source.

6. The lighting device according to claim 5, wherein the
cutout portion of the reflection member has a formation
range 1n the direction along the light entrance surface greater
than a formation range of the light guide plate non-support
portion 1n the direction along the light entrance surface.

7. The lighting device according to claim 1, wherein the
cutout portion of the reflection member has a formation
range 1n the direction along the light entrance surface greater
than a formation range of the cutout portion extending 1n a
direction from the light source to the light entrance surface.

8. The lighting device according to claim 1, wherein the
light guide plate non-support portion includes an opening
that 1s 1n the bottom plate portion.

9. The lighting device according to claim 8, further
comprising;

a light source board on which the light source 1s mounted;

and

a power feed portion feeding power to the light source on

the light source board, wherein

the power feed portion 1s exposed to outside through the

opening of the bottom plate portion.

10. The lighting device according to claim 9, wherein

the light source board has a light source mounting portion

on which the light source 1s mounted, and a protrusion
for power feeding protruding from the light source
mounting portion in a direction from the lght exit
surface to the opposite plate surface, the protrusion for
power feeding having the power feed portion thereon,
and

the power feed portion and the protrusion for power

feeding are exposed to outside through the opening of
the bottom plate portion.

11. The lighting device according to claim 10, wherein the
opening of the bottom plate portion has an opeming edge that
1s opposite to the light source with respect to the light
entrance surface.
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12. The lighting device according to claim 1, wherein the
light guide plate non-support portion includes a recessed
portion that 1s recessed in the bottom plate portion so as to
be farther away from the light guide plate, and a deformation
portion that 1s adjacent to the recessed portion 1n the bottom
plate portion, the deformation portion being away from the
opposite plate surface of the light guide plate by a distance
that 1s relatively greater than a distance between the opposite
plate surface of the light guide plate support portion and the
light guide plate support portion.

13. The lighting device according to claim 12, further
comprising a board that 1s opposite to the light guide plate
with respect to the bottom plate portion and 1s attached to the
recessed portion.

14. A display device comprising:

the lighting device according to claim 1; and

a display panel which displays an 1mage by using light

from the lighting device.

15. A television device comprising the display device
according to claim 14.
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